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Introduction

Problem

The Illinois Environmental Protection Agency (IEFA) was made aware of a site
in Cahokia, Illinois in May, 1980. There was a problem with periodic smoldering
of materials in a ditch (Dead Creek) due to random dunping. Immediately,
the problem did not appear to be serious, but when a local resident's dog
rolled in the ditch and died of apparent chemical burns in August, 1980,
it was clear that further investigation was need. IEPA personnel then did
preliminary soil and water sampling to determine the conditions in the ditch.
Upon finding that the soil in the ditch contained high levels of phosphorus,
heavy metals, and PCB's, the Agency sealed the site off. This was done by
the Illinois Department of Transportation (IDOT) and involved the installation
of 7,000 feet of snow fence around the ditch and pond between Queeny Avenue
and Judith Lane. It appeared to the Agency that soils and ground water were
polluted in the area, and a detailed study was needed to assess the extent
of pollution.

Purpose

The purpose of this study is to determine the hydrogeological framework at
Dead Creek and to discuss possible disposal sites and their impact on ground
water, surface water, soils, and plants in the area.

Method of Study

The study was primarily conducted by the Ground Water Management Section
at rjju. TltKiAtfOT. at lABii^ta,vst S'tl.lMAiftB* ZisntuttA., "UESk. ^i-fcVjaal-usrj vcab?
involved the review of data in files, field work, and laboratory analysis.
Adjacent land owners and businesses were contacted and permission was obtained
for IEPA personnel and equipment to enter on their properties. Information
was obtained from the Illinois State Geological Survey (ISGS) and the Illinois
Stace Water Survey (ISWS) as to the general geology, and ground water conditions
in the area. Local residents and officials were interviewed and a series of
past aerial photographs were obtained to determine the site's history.

On September 8, 1980, the Agency's drill-rig sub-unit began to work at the site.
This work included five hand auger borings, and the drilling of 12 test holes
co determine the local geology and to install ground water monitoring wells.
Soil samples were collected to analyze their physical and chemical properties.
The ground water from the wells was sampled for quality and the potentiometric
levels were recorded from time to time.

All inorganic soil and water analyses from the site was done by the IEPA Champaign
Laboratory using the Inductively Coupled Argon Plasma (ICAP) emission spectrometric
method. Organic soil and water analyses were done at the IEPA Springfield Laboratory
^sing gas chromotography/mass spectometry methods. Grain size and permeability
analyses for the soils, were also performed by the IEPA Champaign Laboratory
according to ASTM standards.
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t flooding by a system of levees that front the river.

3 report is outline in the square on Figure 1. Although
1leeted outside, the study area is the part of Dead Creek
2 and Judith Lane.
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-' inches (ISWS, 1965). Figure 2a shows the mean monthly
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i a gradual monthly decline occurs until December. With
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Site Development

data in files and interviewing several persons, it was
•.on problem might exist outside the realm of mere dumping
Local residents reported a wide variety of past waste
:he area. All had two main themes: 1) that gravel pits
on the east side of the creek near Sauget Town Hall
f waste had been buried in the pits prior to their filling.
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Figure I. Location of Dead Creek and site
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To confirm the information on these past events, a series of aerial photographs
for stereo viewing was ordered for the years 1937, 1940, 1950, 1955, and 1962.
from t'ne analyses ol aerial photographs and review of the file data, the following
potential disposal sites were identified: an open dump, part of which was a
sand pit, a holding pond at Cerro Copper, a disposal impoundment, a pond by
H. H. Hall Construction Company (a former sand pit), and 3 sand pits which are
now filled. Two probable disposal areas on each side of Dead Creek, identified
by Becker (1981) were not supported by the aerial photographs.

1937

Figure 3a is a drawing made from aerial photographs of the area in 1937. The
Figure shows a large sand pit (A) on the east side of Dead Creek with an access
road leading up to Old Queeny Avenue.

1940

Figure 3b is a drawing which represents the area in 1940. The sand pit (A)
has been enlarged towards the east and the access road now leads to Falling
Springs Road.

I95Q

The next photographs were taken in 1950, a drawing of these photos is shown
on Figure 3c. It is evident from the photgraphs that a great deal of change
cook place in ten years. The former large pit (A) has now been bisected by
a hem with New Queeny Avenue built on top of it. The pit was partially filled
in the eastern half, south of New Queeny Avenue, and enlarged a great deal to
the norch. Aside from this, four new pits were excavated. Two are north (B)
and south (C) of Old Queeny Avenue along Dead Creek. One (D) is on the west
side of the creek just south of New Queeny Avenue. The last is a large pic
(£) dug by H. H. Hall Construction Company near Judith Lane whose access road
probably became Walnut Street. In this photograph the south branch of Old Queeny
Avenue has been subtended and Sauget Town Hall is under construction where the
street once was.

This verifies the statements by local residents that sand pits were once located
around Sauget Town Hall.

1955

The drawing (Figure 3d) from photographs taken during 1955 again show a drastic
change. Sauget Town Hall is completed and is surrounded by low lying areas.
These low lying areas are the result of fill materials settling in the former
sand pics. At this time, the pit (B) on the east side of the creek across from
Cerro Copper has yet to be completely filled. The pit (E) by Judith Lane is
scill unchanged.

Sy 1962 (Figure 3e), the drawing shows that the pits once surrounding Saugec
Town Hall have been filled. Settlement has developed prominent troughs in areas
chat were previously excavations. The only remaining pit is still the one south
by Judith Lane (E).
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1973

Figure 3f was drawn from a map of the East St. Louis area developed by the USAGE.
It shows the location of Harold Waggoner and Company, a trucking firm which
specialized in hauling industrial wastes.

Mr. Waggoner operated the company from 1964 to 1974 when he sold out to Ruan
Trucking Company. Prior to August 6, 1971, Mr. Waggoner made a practice of
washing his waste hauling trucks out and discharging the contents into Dead
Creek (IEFA files). At this time, he was ordered by the IEPA to stop such practices
and inform the Agency of his plans for future operation. This is when the disposal
impoundment pictured in Figure 3f was put into use. Disposal into this impoundment
only served to turn surface water pollution into ground water pollution. Ruan
Trucking Company is said to have continued this practice until 1978 when they
leased the property to Metro Construction Company who subsequently covered it
up. (Personal communication, Attorney General's Office).

Other possible sources of pollution at the creek

At the time of writing, the only other known source of discharge into the creek
was that by Midwest Rubber Company. From the late 1940's to the early 1960's
they hsd a pipeline leading from their factory on Illinois Route 3 to the creek.
It discharged wastes from their manufacturing process, which included rubber,
into the creek. These wastes most likely account for the "bed spring" effect
when one walks in the creek bottom.

Field Work

Aerial photographs of the site would not arrive until the drilling phase of
the investigation was completed. It was felt, then, that geophysical methods
might be employed to determine the location, size, and depth of the pits, and
whether they contained drums. It was obvious while at the site that portions
of it had slightly subsided. These sunken areas were felt to be where former
pics could have been (later proven correct by the aerial photos). If drums
had been buried in them it was reasonable that a metal detector survey might
determine these locations. This proved to be fruitless as the fill, and the
area in general, consisted mostly of demolition wastes containing large amounts
of metal. Since electrical resistivity is affected by metal, it was rendered
useless as well. A seismic survey run by the ISGS was the only other means
of obtaining information about the pits. Unfortunately, the data from the seismic
profile was inconclusive due to interference (noise) by local industry and traffic.
Thus, none of the geophysical methods employed was useful. Specifications of
geophysical instruments are in Appendix 3.

Following the geophysical investigation, five had auger borings and 12 test
holes were drilled. The. 12. tA-sX bolAg, **iex*. \3AAX <a&\v&&. 'AViAi -gtwuii TsraXer
monitoring wells. The location of these monitoring wells, along with the hand
auger borings, and local topography are shown on Figure 4.

Appendix 1 is boring log and monitor well information and Appendix 2 contains
selected grain size distribution and permeability data from these borings. The
class limits scale used was a modified Wentworth-Lane (Pettijohn, 1975) and
the textural terminology was that used in Figure A-l. The monitor well depth
ranged from 28 to 40 feet and all were finished in the Henry Formation Sands.
They were slotted from at least five feet above the water table to the base.
None of the holes reached bedrock. The hand auger borings in the creek bottom

recycled paper
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Figurt 3f. Po»«iW« disposal sites in the
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were made to 'determine the thickness of the fill material. They ranged from
8 to 10 feet in depth and were finished upon reaching the Henry Formation Sands.

Geology

Dead Creek is situated in the Mississippi River flood plain on thick valley S":\\
deposits (100'+). The valley fill is comprised of two formations, one of which
is a thin mantle called the Cahokia Alluvium. Derived from the erosion of till
and loess, the alluvium consists of unconsolidated, poorly sorted, silt, with
some local sand and clay lenses. It appears to have accumulated in valleys
during flood intervals after the Wisconsinan glaciers had retreated.

The Cahokia Alluvium formation unconfonnably overlies the Mackinaw Member of
the Henry Formation. The Henry Formation is Wisconsinan glacial outwash in
the form of valley train deposits. It accounts for the majority of the valley
fill and is composed of sand and gravel that coarsens with depth. Due to the
thickness and water capacity of this formation, it is a major aquifer for the
East St. Louis area.

Mississippian limestone underlies the valley fill deposits at a depth of approxi-
mately 120 feet (Bergstrom, 1956).

Site Geology

Based on the 12 test holes, 5 hand auger borings, and the ISGS publications,
a generalized rock stratigraphic column for shallow depths is shown in Figure
5. Cross sections (Figures 6a and 6b) show that geology at this site corresponds
co the general description of the area previously given. The location of these
cross sections appear on Figure 4.

Data from the 12 test holes indicates that the Henry Formation sand, which extends
to bedrock, is overlain by the Cahokia Alluvium. The thickness of che alluvium
is between 6 and 17 feet in the test holes and becomes thinner toward the east.
The alluvium is primarily composed of silt with local clay and sand lenses,
and also shows a tendency to be sandy at the base.

The Henry Formation is a major aquifer for the area and the portions sampled
by the IEPA showed it to be an arkosic, gray, fine to medium grained sand. Former
sand pits in the area were excavated to attain these sands.

Permeability values measured in the laboratory (Appendix 2), are in the order
of 7x10 cm/sec and 4.4x10 cm/sec for the Cahokia Alluvium and Henry sands,
respectively. Vertical distribution of permeability values are in Figure 6a.

Hand auger borings P-l through P-5 were made in the creek bottom and chey show
that the material there is a fill composed of loosely compacted silcy clay to
clayey silt (Figure 6b). Because the velocity of creek flow was greac enough
Co erode vertically at one time, a scouring in the creek through the upper silt
mantle into che sand occurred. At a later date the energy of the scream de-
creased and che clayey silt now seen in the botcon of che creek w.is filled down
into the Henry Formation sands. This deposic, since ic is less consolidated
than the older materials bounding it, is felc to have a permeability in the
range of 1.0x10* cm/sec.
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Chemical Analyses of Soil

The soils adjacent Co and in Dead Creek were sampled extensively to assess the
impact of disposal practices. Results were evaluated to determine horizontal
and vertical distribution of contaminants. The location of these samples is
given in Figure 8 and analyses appear on Table 1. A general description of
the soil analyses for Dead Creek is: 1) high concentrations of organics in
the north end of the creek by New Queeny Avenue, 2) high concentrations of in-
organics in the south away from New Queeny Avenue, and 3) slight vertical migra-
tion of inorganics and PCS from the surficlal soils into the underlying sand
deposits.

Surficial soils

Chemical analyses from surficial soil samples are listed in Table 1. In addition,
the analyses of soil samples in monitoring wells 6106, G107, and hand auger
boring P-l are discussed and presented in Figures 7a, 7b, and 7c. Over all,
31 soil samples were analyzed in the area, and sampling locations are shown
in Figures 2 and 8.

Oucside the boundaries of the creek bed itself five surficial soil samples,
X119, X120, X121, G106, and G107, were taken and analyzed in an attempt to locate
outside dumping sources. Analyses of these samples show relatively low concentra-
tions of chemicals with the exception of PCS, which is .62 ppm, 1.1 ppm and
SO ppm at G107, X119, and X120 respectively. These samples lie in areas where
past dumping of wastes is suspected.

The analysis of X121 had the lowest concentrations of chemicals when compared
to all the other soil samples in the study. In fact, it showed the lowest concentra-
tions of barium, cadmium, chromate, copper, lead, nickel, silver, sodium, strontium,
and vanadium. Therefore, this sample is considered to be representative of
background quality for soil in the area.

Surficial soil sampling outside the area of Dead Creek also took place in the
holding ponds behind Cerro Copper's recycling plant. These ponds at one time
were the head waters to Dead Creek. When flow was restricted under New Queeny
Avenue, the creek, was graded to the north so water would drain to a catch basin
installed by Monsanto. The water entering this catch basin is then pumped to
the Cahokia sewage treatment plant. Full restriction of flow under New Queeny
Avenue is somewhat suspect as IEPA personnel have observed water flowing from
the plug downstream in the creek. Since there is a storm sewer in the culvert
it could account for this flow, but the possibility of the holding ponds backing
up to cause flow must also be taken into consideration. '.Whatever the case mighc
be, it is obvious that these holding ponds are highly polluted. Sediment samples
X128 and X129 (Table 1) taken in them show PCS, aliphatic hydrocarbons,
dichlorobenzene, silver and high concentrations of nickel, lead, cadmium, arsenic,
copper, and manganese. In addition, the highest chromate concentration of ^91
ppm was found in X129.

Sometime after 1950 the culvert at Judith Lane was blocked, but after reaching
an undetermined level, it does flow. Water then moves downstream ns shown in
Figure 8 to the Prairie DuPont FLoodway. IEPA personnel have sampled the soils
from the creek along its path co the Fluodway and the analyses appear in Table .
'.v'hen downstream soil samples X10L, X102, X103, X104, and X105 are compared to
the background soil sample X121 (Table i) it is seen that they contain relative y
high concentrations of aluminum, barium, boron, cadmium, chromate, copper, lead.
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Table 1. Chemical analysis of soils (in ppm, dry weight material)

Sample number
Parameters

Aluminum
Arsenic
Barium
Berylium
Soron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel '
Phosphorus
Potassium
Silver
Sodium
Scronti'.on
Vanadium
Zir.c
PCS
Aliphatic hydrocarbons
Alkylbenzenes
Chloronicrobenzene
Dichiorobenzene
Dtchlorophenol
Hydrocarbons
Naphthalenes
Trichlorobenzene

X101

12,000
26.0
1,300

<4.0
<10.0
<40 .0
24,000

400
. 40.0

15,000
57,000

800
7 , 100
600
1.2

2,000
NA

2,400
< 100

800
100

<80.0
12,000

.120
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

X102

NA
NA

4,700
3.0

76.0
50.0
5,300
50.0
32.0

17,200
110,000

1,300
2,000

170
NA

2,300
6,200

900
45.0

1,100
140
50.0

21,000
.120
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

X103

NA
NA

210
<0.5

<10.0
8.0

210,000
60.0
6.0
320

11,000
260

10,000
210

NA
45.0
720

1,400
10.0
100
210
22.0
9CO
2.8
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

X104

NA
NA

390
2.0

<10.0
31.0

16,000
50.0
8.0

1,800
19,000

250
5,100

160
NA

600
1,200
2,100

< 10.0
190
47.0
31.0

5,600
2.0
BDL
BDL
BDL
BDL
EDL
BDL
BDL
BDL

X105

NA
NA

475
<1.0

<10.0
2.0

13,000
<50.0

9.0
360

18,000
75.0
3,300

200
NA

<50.0
4,200
1,400

<10.0
125
43.0
35.0
780

< .050
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

X106

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5,200
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

X107

NA
6,000
4,800

< 1.0
NA

70.0
11,000

360
30.0

32,000
70,000

2,iOO
2,900

150
NA

3,500
7,040
1,200

40.0
1,700
180
60.0

25,000
120
3DL
BDL
BDL
BDL
BDL
BDL
BDL
BDL



Table 1. Chemical analysis of soils (in ppm, dry weight material) (cont)

Sample number
Parameters

Aluminum
Arsenic
Barium
Beryliuo
Boron
Cadmium
Calcium
Chromium
Cobalc
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
FOB
Aliphatic hydrocarbons
Alky 1 benzenes
Oichlorobenzene
Dichlorophenol
Hydrocarbons
Naphthalenes
Trichlorobensene

X108

8,000
44.0

3,800
<4,0
<10.0
<30.0
10,000

300
30.0

31,000
53,000

2,000
3,900

150
1.7

3,000
MA

1,500
<30.0

900
200

<70.0
22,000

NA
NA
NA
NA
NA
NA
NA
NA

X109

9,100
25.0

1,600
< 4 . 0
< 10.0

200
24,000
<40.0

20.0
7,700

75,000
1,700
3,600
300
3.0
900
NA

1,700
< 50.0

900
130

< 30.0
27,000

NA
HA
NA
NA
!JA
NA
NA
NA

X110

7,000
67.0

4,300
<4.0
<10.0

40.0
16,000

140
<20.0
22,000
67,000

2,000
4,100

200
3.3

1,900
NA

1,300
<90.0

700
160
70.0

25,000
NA
NA
NA
NA
NA
NA
NA
NA

xur

8,000
80.0

1,800
<5.0
<15.0

100
13,000

50.0
<30.0

15,000
68,000
2,000
4,000

160
3.2

2,000
NA

1,600
<50.0
1,000
160
100

47,000
NA
NA
NA
NA
NA
NA
NA
NA

X112

6,600
50.0

8,000
<5.0
< 15.0

100
30,000

50.0
30.0

41,000
52,000
5,100
4,000

300
6.0

2,700
NA

1,200
< 100
1,600
430

<50.0
52,000

NA
NA
NA
NA
NA
NA
NA
NA

X113

10,000
300

2,400
<5.0

NA
400

11,000
250
100

3,300
365 ,000

3,600
4,000

120
30

2,500
NA

1,400
<100
2,800

180
<100

61,000
NA
NA
NA
NA
NA
NA
NA
NA

X114

6,400
23.0

1,600
<3.0
< 7 . 0
<10.0

14,000
400

C20.0
4,800

55,000
2,000
2,300

130
1.7

1,700
NA

1,300
< 7 0 . 0

700
liO

<50.0
20,000

NA
NA
NA
NA
N'A
NA
NA
NA

recycled paper
recycled paper
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Table 1. Chemical analysis of soils (in ppm, dry weight materials) (cont)

Sample number
Parameters

Aluminum
Arsenic
Barium
Berylium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCS
Aliphatic hydrocarbons
Alkylbenzenes
Dichlorobenzene
Dichloroohenol
Hydrocarbons
Naphthalenes
Trichlorobensene

X115

9,000
18.0

3,400
<7.0
<20.0

120
11,000

120
40.0

22,000
40,000

3,200
5,000

150
4.0

2,400
NA

1,500
<100
1,100

200
150

71,000
NA
NA
NA
NA
NA
NA
NA
NA

X116

9,000
9.0
300

<2.0
<20.0
<20.0
5,000

130
<10.0

270
12,000

80.0
2,600

60
0.2
140
NA

2,300
<50.0

360
40.0

<50.0
2,500

NA
NA
NA
NA
NA
NA
NA
NA

X117

1,300
16.0
400

<2.0
<10.0
<30.0
1,600
<40.0
<20.0

160
2,400
<40.0
1,200
40.0
2.0

420.0
MA
350
50.0
150

<30.0
<40.0
<50.0

NA
NA
NA
NA
NA
NA
NA
NA

X118

1,200
15.0

1,600
<2.0

6.0
<20.0
6,000

< 30.0
<4.0
1,000
4,300

100
1,000
50.0
2.0

<15.0
NA

1,200
< 50.0

180
< 30.0
< 50.0

300
NA
NA
NA
NA
NA
NA
NA
NA

X119

NA
NA
510
1.0

<10.0
7.0

7,300
36.0
9.0
100

17,500
43.0

4,500
260
NA

<10.0
NA

1,800
< 10.0

110
42.0
27.0

2,000
1.1
BDL
BDL
BDL
BDL
BDL
BDL
3DL

X120

NA
NA

1,200
1.0

<10.0
3.0

72,000
38.0
10.0
150

16,200
60.0

4,300
350
NA
30.0
SA

1,200
<10.0

225
140
27.0
700
80.0
BDL
BDL
BDL
BDL
3DL
BDL
DDL

X121

NA
NA
230

41. 0
<10.0

1.0
11,000
< 10.0

9.0
100

16,500
< 2 0 . 0
5,900

370
NA
120
NA

1,500
<10.0

30.0
32.0
25.0
230

<.05
BDL
BDL
BDL
BDL
3DL
BDL
3DL
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Table 1. Chemical analysis of soils ^ ««.i.%f?r_

Sample number
Parameters

Aluminum
Arsenic
Barium
Berylium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCS
Aliphatic hydrocarbons
Aikylbenzenes
Die hlorobenzene
Dichlorophenol
Hydrocarbons
Naphthalenes
Trichlorobenzene

X122

NA
NA

5,500
2.0

<10.0
35.0

15,000
50.0
15.0

21,900
50,000

1,700
3,800
190
NA

1,700
NA
960
30.0
630
190
45.0

19,900
540
BDL
BDL
0.35
BDL
BDL
BDL
BDL

X123

NA
NA

4,400
3.0

<10.0
40.0

12,500
150
15.0

18,700
49,000

1,400
3,400
200
NA

1,600
NA
950
30.0
650
175
42.0

17,700
1,100

BDL
BDL
23.0
BDL
BDL
BDL
BDL

X124

NA
MA
350
1.0
25.0
4.0

4,500
50.0
7.0

4,500
13,500

130
3,500

80.0
NA
590
NA

1,000
6.0
100
27.0
19.0

2,600
24.0
BDL
BDL
BDL
3DL
BDL
BDL
8JQL.

X125

NA
NA

2,500
<1.0
<10.0

6.0
6,900

50.0
9.0

1,000
7,000

260
380
45.0
NA
130

2,000
770

<10.0
80
50.0
13.0

1,500
10,000

BDL
370
660
170

21,000
650
7 a

X126

NA
NA

5,000
2.0
76.0
70.0

19,000
100
50.0

44,800
107,000

2,000
3,700
280
NA

3,000
8,900

860
100

1,400
300
85

62,000
350
BDL
BDL
BDL
BDL
BDL
BDL
W-

X127

NA
NA

2,500
2.0

<10.0
50.0

8,000
340
30.0

28,000
63,000

1,700
2,700

150
NA
NA

4,700
1,000

40.0
700
130
45.0

28,000
73.0
BDL
EDL
BDL
EDL
BDL
BDL
1E7n

X128

NA
29.5
NA
NA
NA
50.6
NA
140
NA
5.5

29,535
843
NA
141
NA
569
NA
NA
29.0
NA
NA
NA
NA
2.2
13.0
BDL
BDL
BDL
BDL
BDL
Wu

X129

NA
95.8
NA
NA
NA
22.11

13,095
491
NA

24,324
51,911
2,604
2,088

245
NA

1,474
NA
NA
98.0
NA
NA
NA
NA
13.0
26.0
EDL
1.7
BDL
BDL
BDL
TfifL

NA - net attempted
BDL - below detection limic
All samples taken between 9/8/80 and 11/26/80
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Chemical parameters *SL
PCS 9200
Xylene 540
DfcMorofcenzene 12000
Trtcntoroberaene 380
Chtoronitrobeitzene 200
Biphenyl 6OOO

^
PCS
Xylene
Oichlorobenzene
TricMorotoenzene
CMoronitrooenzene
Biphenyl

PCS
Dichtorobenzen*
Trichlorobenzene
Biphenyl

PCS

2600
250

890O
3700
240

9000 /

920
240
590 >

1100 ^
^' \

9

240

gPj, "5 T"T| Soil description

• * Silt, discolored, chemical odor

•*-̂  — *••. — ̂
1 * • "* • j Silt w/clay, black, chemical odor

,_-'--'- v -.-,-' ~~-l Silt w/clay , black, chenvcol odor

™ . *̂ ~"** i

- ' — H Silt, gray

PCS 53 Silt, gray

PCS 53 Silt, gray

PCS 54 -ZTZ-'-I; Silt «r/ clay and sand

All concentrations in ppm

'— -4

•8

Sand, fin* grained, amoeic

7o. Vertical distribution of arsenic chemicals ir tie creek



Chemical parameters
PCS 0.62
Phoepnorue 1340
Copper 91
Zinc 370
Nickle 37
Lead 170
Iron 21200

PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

«IO7 DepthOnfeet)mUf———-o Soil description

Silty Sand, brown to tan

Sand, fine grained,orkosic, tan togroy

Sand, coarse groined

•30

All concentrations in pom

Flgur* 7b. V«rtjcqi dntnbvttan of PCS^s and metal* at GIO"*
recycled paper

recycled paper
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Chemical parameters

PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron
PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

•KS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

PCS
Phosphorus
Copper
Nickle
Lead
Iron

>
trace
592
I4O
183
36
15

12600

trace
475

90
53
21
II

12300

trace
383
59
36
1 1
8

10400 j

<.OI
391
54
43
15

9700 1

<.0'
540

56
49
21
12

13600 /

<.OI
183

14
19
6

4700

J31Q6 Depth(inf«et)

. • « .

description

Silty Asphaltic fill

Silty fill

Sandy fill, black,strong chemical odor

PCS
Phosphorus
Copper
Zinc
Nickel
Lead
Iron

30

Sand,gray, fine to coarse
arkosic

All concentrations ir ppir

7c. Vertical dietribvftan of PCS's JPO metals,





nickel, sodium, strontium, and zinc. In fact, the highest concentrations of
aluminum (12 ,000 t}ora), and. hn.ow. (J.fs, ?>pn.\ %at wwzfatixti •wVt'n t'nese downstream
soil samples. The relatively high concentrations in the downstream soil samples
is due to transportation by the creek of the soils from upstream. It is noticed
that at some locations concentrations are higher even though they are further
downstream (X104 compared to X103). This can be attributed to dynamic properties
of stream flow such as gradient, channel depth, and channel form. Besides the
creek soils, unknown waste disposal activities at downstream locations might
cause the high concentrations in soils. The only organic chemical to show up
downstream was FCB, and it ranged from less than .05 ppm at X105 to 2.8 ppm

Soil samples taken in the creek bed between New Queeny Avenue and Judith Lane
can be grouped into three areas (Figure 8), north, central, and south. Samples
X106, X117, X118, X125, and the first sample of P-l are surficial soil samples
at the north end of the creek. When compared to the background sample X121,
the analyses from the five samples above indicate that they contain very high
levels of organic chemicals. The highest concentrations are FOB (10,000 ppm),
dichlorobenzene (12,000 ppm), xylene (540 ppm), trichlorobenzene (380 ppm),
cnloronitrobenzene (200 ppm), biphenyl (6,000 ppm), dichlorophenol (170 ppm),
ilJKiiJyvia.'&tafb WVa -ppm1) , nap'ntnalenes '(650 ppm), and hydrocarbons (21,000 ppm).
Although concentrations of these chemicals show drastic changes from one sample
to another in the same area, it appears that sample P-l has the highest concentra-
tion of organics. Most of the organics are not detected in samples X106 even
though it is close to samples X125 and P-l. The difference is probably caused
by both the creek bed topography, where an accumulation of organics has occurred
in depressions and/or differences in permeability of the creek bed soils that
might cause differential migration of organics downward from- the soil surface.
Inorganic chemicals are relatively high in comparison to the background sample
in the northern part of the creek as well.

Five soil samples ,X113, X114, XI 15, X116, and X126, were taken in the central
portion of Dead Creek. Among these, only X126 was analyzed for organics and
was found to contain only PCB (350 ppm) . Analysis results indicate that this
area contained very high levels of inorganics. The highest concentration for
cadmium (400 ppm), cobalt (100 ppm), iron (365,000 ppm), mercury (30 ppm),
sodium (2,800 ppm) are associated with X113. In addition, the highest concentra-
tion of zinc (71,000 ppm) was found at X115, chromate (400 ppm) at X114, and
that of boron (76 ppm), copper (44,800 ppm) and phosphorus (8,900 ppm) at X126.
In general, inorganic chemicals in this portion of the creek exceed background
levels by several times.

Soil samples X107, X108, X109, X110, Xlll, X112, X122, X123, and X124 were taken
in the southern part of the creek and near the pond. PCB was found in relatively
high concentrations in X107 (120 ppm), X122 (540 ppm), X123 (1,100 ppm), X124
(24 ppra) and X127 (73 ppm). Also, 0.35 ppm and 23 ppm dichlorobenzene was found
in X122 and X123, respectively. As for inorganics, the highest concentration
of barium (8,000 ppm), lead (5,100 ppm), and strontium (430 ppm) are at X112,
nickel (3,500 ppm) at X107, and that of vanadium (100 ppm) at Xlll. In general,
the other inorganics are relatively high and above the background (X121) concentra-
tions .

Vertical Distribution

Vertical distribution of chemicals in soils is examined in three locations,
G106, G107, and P-l (Figure 8), the results are presented in Figures 7a, 7b,
and 7c .
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Inorganic chemicals are analyzed in two locations, G106 and G107, to obtain
data outside the creek bed itself. At G106, traces of PCB are shown in che
upper three intervals. The metal concentrations show a general decrease with
depth, however, analysis at G106 indicates that the metal concentrations of
the upper silty fill and the sand immediately below are almost the same. At
G107, only the two upperaost samples have been analyzed for metals, and although
the data is incomplete, it seems metals and PCB increases with depth. Soils
at G107 seem to contain a higher concentration of chemicals than those at G106.
"Tnis would suggest waste disposal activity nearby. Presently, there is an open
dump north of G107. This dump is bounded by the Weise Machinery building on
the west, G107 on the south, New Queeny Avenue on the north, and G106 on the
east.

Soil samples from P-l, located at the northern part of the creek bed, were
analyzed for organics. The three surficial soil samples, to a depth of 3 feet,
contain large amounts of PCB and organics. Below this interval, a decrease
of organic chemicals is noted with depth, though there is a slight discrepancy
with trichlorobenzene and chloronitrobenzene. Except PCB, other organics are
not found below 3 feet in depth. Analyses indicate that most of the organics
are confined to surficial soils and do not tend to travel vertically. This
is probably due to both clay content of surficial soils, and the relatively
low solubility of chlorinated hydrocarbons and their associated by products.
PCB's show a slight vertical migration that probably reaches the Henry Formation
sands and thus the ground water in ninor amounts. Outside the creek bed very
low amounts of PCB were found but other organics were not; inorganics appear
to have traveled downward to some degree.

Ground Water

Aquifer

As stated previously, the Henry Formation sands are the major aquifer in the
area. At the creek itself these valley train sands, on an average, rise co
within 14 feet of surface. Figures 6a and 6b show the potentiometric level
plotted at the site in cross section. It is seen by these cross sections that
aost of the ground water occurs in the Henry Formation sands. Exceptions occur
in the northern and southern portions of the creek where the silt mantle thickens
(Figure 6a, A-A') and the ground water level encounters it.

Water table as opposed to leaky artesian conditions (Bergstrom, 1956) prevail
at the site because the lower portion of the alluvial silt is permeable enough
(5.4 x 10 ) not to impede vertical movement of the ground water.

The potentiometric surface map, Figure 9, indicates that the hydraulic gradient
is very flat in the vicinity of Dead Creek. The gradient is 3'71060' or .00263
generally moving to the west but with local fluctuations apparent. Periodic
measurement of the potentiometric surface appear in Table 2. The following
is a brief discussion of potential pollution sources and their impact on ground
water.

29
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Table 2. Ground water elevations in IEPA monitor veils,
all elevations in feet above mean sea level

Measurement dates
-t *± 1 f* >H / f\n

Well number

C101

G102

G103

C-104

G105

G106

G107

G108

G109

G110

G1H

G112

10/22/80
10/23/80

393.02

394.29

394.40

393.60

394.81

394.17

390.05

395.06

394.38

394.74

10/30/80

393.22

394.49

393.70

394.91

394.17

393.35

395.26

394.18

394.64

394.21

394.32

10/31/80

393.42

394.09

393.70

393.40

394.51

394.87

391.05

394.16

393.78

394.34

393.91

1/28/81

391.82

3S2.79

393.00

390.60

393.31

392.57

392.75

394.26

392.68

393.44

393.21

392.32

2/18/81

391.52

392.69

392.70

392.00

392.91

392.77

391.85

393.96

392.18

393.04

392.61

392.22

recycled paper
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Figur* 9. Pot«ntiom«tric mop at tht study site,
bdstd on data taken 1/28/81

IEPA monitoring M
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Dead Creek

Conditions in the creek are suspected of being a major contributor to ground
water pollution. As seen in Figure 6b (cross sections C-B* and B-B'), the water
table is just at the bottom of the creek fill material. This level is at its
lowest point for the year though. Using information gathered from another site
in the American Bottoms (East St. Louis/SCA-Milam), this level can be expected
to rise approximately 3.55 feet at its peak level of the year. When this occurs,
polluted fill material comes in contact with ground water. The ground water
at this time produces a washing of these pollutants from the creek fill. Darcy's
equation allows us to calculate the rate of flow beneath the creek in the sand
aquifer and thus the rate at which these pollutants are washed away.

Darcy^s equation: Q « K x -ry x A where,

0 • flow rate
K - hydraulic conductivity (permeability)
dh • hydraulic gradient
dl
A » cross section area through which water flows perpendicular to

At the creek the following conditions exist:

K - the average permeability of the aquifer is given to
be 4.4 x ICT-'cm/sec or 4454 ft/year

dh - the hydraulic gradient is determined to be .00282
dl

A - the area perpendicular to flow, using the 3.65 foot
rise of the water table is 7210 square feet.

This data yields the following:

Q - K x ̂  x A

Q - (4554 ft/year) x (.00283) x (7210 ft2)

Q - 92,921 ft3/year or 1.32 gal/min

At the same time an approximation of velocity, V, can be calculated for the
water in the aquifer. This is the velocity at which the pollutants contributed
by the craek move away from it. Here,

,, ., dh 1 ,V » K x -T7- x -q- where

V =« velocity and N - effective porosity.

It is assumed that the effective porosity of the Henry Formation sands is 0.20
(Walton, 1970) which gives the following:

V = (4554 ft/year) :•: (.00283) x - = 64.4 ft/year or 0.13 ft/day

recyClea paper n-nlna* nml i-rmrminK in



The period of time required for surface water to infiltrate the bottom of the
creek and travel through the fill to ground water can be calculated from:

T « TT where ,

T * time required
L - distance traveled (thickness of layer)
V - velocity

The velocity of water movement through the fill can be calculated by the equation
used previously. If it is assumed that the fill material with a permeability
of 1.0 x 10"° has an effective porosity of .10 and thickness of 8 feet under
unit hydraulic gradient, this yields:

V - K x ̂ 7- x ̂  anddl N

V - (1.03 ft/year) x (J-ff) * -̂ j- - 10.30 ft/year or .0282 ft/day

The time required for movement of water through the fill can now be calculated
in the northern part of the creek where the fill is 8 feet thick as,

T -iV
T * 8 feet - .777 years or 284.0 days

10.30 ft /year

and at the south end of the creek where the fill material thickens to 10 feet
as,

- . L1 V

'9708 ̂ ears °f 354'°

This means that if the fill in the creek is saturated and there is only a film
of liquid in the creek, that it will take between 284 to 354 days to reach the
ground water. However, if large amounts of liquid wastes are disposed of in
the creek or much water exists in the creek after a rain, vertical migration
is probably much more rapid.

Due to complexities involving surrounding surface runoff and infiltration percent
age of precipitation, the flow rate through this layer cannot be calculated.

Holding ponds at Cerro Copper

Prior to blocking the culvert at New Queeny Avenue the impounded waters on Cerro
Copper were once the head waters for Dead Creek. Because of this, it is assumed
chat the morphology is similar and that the time required for the impounded
water to infiltrate through the creek fill is much less than that calculated
for the northern portion of the creek, 284 days. This is because the impounded
water results in a larger head and increases the velocity of the ground water
movement. Seeker (1975) identified fmir cmttaJLls. *>nrj*x. u3.<?, *J?.V5,
Cerro Copper plant.

recvc!
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The Disposal Impoundment

As seen in a 1973 map by the U.S.A.C.E. (St.Louis District), the area of the
disposal impoundment is approximately 20,000 square feet. The wastes dumped
into it and the later leaching by rain water are then sources of potential ground
water pollution here.

Mr. Waggoner stated in 1971 that he used approximately 100 gallons of water
per day to wash out his trucks that carried industrial waste. This is most
likely a conservative estimate. He operated in this manner from August, 1971
until sometime in 1974, when he sold the company to Ruan Trucking Company, who
continued the same practice until 1978. If it's assumed that they "washed their
trucks out" 5 days a week during this period of time, the following estimate
as to the amount of disposal can be made:

(100 gal/day) x (6.3 years) x (52 weeks/year) x (5 days/week) • 163,800 gallons

It is felt that this excavation caused large amounts of ground water pollution,
as seen from the above value, and from the drilling of monitor well G109 (Figure
4). While drilling it, the driller and his assistant operating the rig became
nauseous from the fumes. These conditions were due to its location in a small
strip of virgin soil between the creek and the disposal impoundment. Since
the soils above the water table are relatively clean until encountering the
ground water, and no mounding is shown at this well location, it must be assumed
chat the disposed liquids migrated vertically from the impoundment. Upon encounter-
ing the ground water table, pollutants traveled in the direction of ground water
flow (to the west), and reached well G109.

The Pond Occupying H. H. Hall Construction's Sand Pit

The water level in this pond is 1.5 to 2.0 feet higher than the closest wells
to it (Gill, GI05), therefore, it is assumed that the water in the pond has
no hydrological connection to the ground water aquifer. Since this pit was
excavated to obtain the Henry Formation sands, it at one time must have extended
down to the aquifer. The only explanation for this breech then, is that the
pond has silted in to the point where the water in the pond is of a perched
nature. This silting action occurred in the same way as that previously described
for the creek bottom. Evidence for the deposition of this silt fill in recent
times occurs at the Judith Lane culvert. This culvert (with a diamter of 6
feet) was installed in the early 1950's to allow for better creek flow under
the road. Subsequent sedimentation in the creek has filled to within one foot
of the top of this culvert. This means that the water level in the pond
fluctuates independently of the ground water aquifer.

Water Quality

Ground Water

The monitoring wells installed by the IEPA have been sampled twice during this
study. The location of these wells are shown on Figure 4, and analysis results
are presented in Tables 4a and 4b. In addition to these wells, four private
wells (Figures 4 and 8) have been sampled to establish the background quality.
Water samples were collected and preserved according to the Agency standards,
however, the samples were not filtered. Analysis for the background is in
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Table 3. Ground water quality in private wells (background),
concentrations in ppm except where noted

Collection date and well number

Parameters

Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel

Phosphorus
Potassium
Silver
Sodium

Zinc

PCB (ppb)

Ground water
standards

0.05
1.0
1.0
0:01
1.05
0.02
1.0
0.05

SE

0.15
0.0005
1.0
0.05

NE
0.0005

ME
1.0

NE

9/16/80
G501

0.008
0.2
0.28

<0.001
<0.01

0.02
4.6

<0.02
33.0

1.02
< 0.0001
< 0.005
< 1.0

6.6
< 0.005
21.0

0.85
NA

9/16/80
G502

0.004
0.16
0.27

•C0.005
< 0.005
< 0.005
19.0

< 0.02
39.0

1.26
< 0.0001
< 0.0005
<1.0

5.7
< 0.005
24.0

NA

NA

9/16/80
G503

0.001
0.39
0.25

< 0.002
< 0.01
< 0.005

17.7
<0.05
36.0

0.79
< 0.0001
< 0.01
< 1.0

4.5
<0.005
12.0

0.18
NA

9/23/80
G504

< 0.001
0.05
0.58

< 0.002
NA

0.06

0.73
< 0.04

30.0
0.65
0.0001
0.02
0.2
6.0

< 0.01
26.0
0.3

C O . l

NE - Not established
MA - Not attempted
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Table 4o.
PARAMETERS STANDARDS

5
n

I
0
•So
T3a

3
|-
K
- *

'3

:
•5'
3
^

Ahaknity
Ammonia
Arsenic
Barium
bin 01.
Cudm.uni
Calcium
IVO-D.
Cri-orue
'"•lirciniu:). (la! li)
Cl.roir i;r :t6)

Cofp*'
C/omde
Fhtoride
Hordnese
Iron
Leod
tlleunninii
MWIOJOJIOSO
Mercury
Nkkle
hk trot e- nitrite
pH
Phenolic s
PheepftOfvt
PototMum
RO.E.

Selenium
Sever
Sodium
SC.
Suttole
Zinc
KB (ppb)
f-hfcxophenot (ppb)
(.Muiutif»'«n* (ppb)
i )knlo> i-beuien* < ppn)
DitMu'opnenol(ppb)
Cycloheiianone (ppb)
Chloroaruline (ppb)

Reo indicate* above

Nt
1.5
.05
1.0
10
.01
NE
NE
250
1.0',
.05
.0?
.025
1.4
NE
I.O
.09
NE
.19

.OOOI
I.O

IO.O
6.9-9.0

001
08
NE
5OO

.01
.009
NE
NE
290
I.O

NE
NE
NE
NE
NE
NE
NE

slnndeH

Analysis of
UIOI
3«
G.3
.023
1.3
O3
•v:i
180
237
46

...>•*
O.'i
.46
NA
0.4
901
SLO
.19
69
8.1
0.0
0.1
0.1
6.6
0.0
2.»
10.6
690

.003
.0;
24
•70
132
Oft
I.O

BDL
BIX
001
BDL
BDL
BDL

omeuts

ground water
GI02
4K

L6
023
0.8
O4

w.O

210
161)
IO3
.0.:
ao
.13
NA
0-7
•64
39.5
.13
90
i-B
0.0
0.1
O.I
6.6

.Oi
L2

13.1
1230
•001
0-0
60

I960
444
O 4
1.2
1200
BOL

BDL
BDL
BDL
BDL

samples from Ihe IEPA monitoring
6103 GI04 3105
336
1.7

.04j
2.9
05
.03
210
244
5K
.09
O.O
LI
NA
0.7
949
86
0.26
79
4.2

.0002
0.9
O.I
6.9
0.0
33
13.4
769

.004
.02
4O

1050
230
6.2

406
0.4
.049
2.2
o.r.
0.3

210
20f
s?
.0-4

00
.31
NA
0.3
63O
•9
0.2
72
3.4
O.O
O.I
0.4
6.6

.009
2.7
12.3
790
.01
0.0
29
1080
2O4
0.3

Z7\
0.9
.067
2.0
U4
O.O
340
473
65
.1.?
1.0
.73
NA
I.O

528
18

0.31
100
4.2
0.0
0.8
ao
6.6
ao
6.0
22
•24

•008
0.0
57

1040
296
3.7

wells on IQ/2V60 in ppm except when noted
GIC6 GI07 GI08 GI09
'Its"
2.9
.16
0.6
0.5
0.0
165
115
IOS
.Oi
'.».')
44

NA
0.7
637
62

0.0
49
1.9
0.0
0.1
0.1
6.5

.069
L8
7.7

1020

•001
0.0
96
1340
261
O.I

tSe.
0.5
.043
2.1
a1*
00
500
1070
13''
.07
0.0
.66
NA
0.7
777
13

O.27
2O9
9.8
0.0
O.3
0.1
6.4
2.9
9.4
19.2

1230

.004
ao
NA

1430
201
0.8

V-,
0.3
.008
0.3
0.4
0.0
140

298
79
0.0
U.U
.04
NA
0.3
496
4.1

ao
24

O.JM
-OOOI
0.0
I.I
6.6
.01
.18
13.7
704
.001
.01
40
960
103
00

2*1

4.9
.099
0.2
0.4

00
380
2V 5
64
00
0.0
.13

NA
1.2

1664
aao
00
100
4.9
0.0
0.5
ao
6.3
.43
.72
14.9

2460

.001
ao
40

2470
1346
ai

< 0.1 < O.I < 0.1 < 0.1 < O.I < O.I < 0.1
BDL
BUL
BDL
BDL
BDL
BlU

RDL
BUL

BDL
BDL
BDL
BDL

BDL
BUL
BUL
BUL
BDL
BDL

NA> Not, Alternated NE»Nat

BDL
BDL
BDL
BDL
BDL
BDL

EstaMUied

630
19
28
•90

BDL
BDL

BDL

BDL
BDL
BDL
BOL
BOL
BDL

19
BOL
BDL
BDL
I2O

BOL

ollO

2lu
1.2
.093
05
0.5
1.8

50 r>
76O
c*
.39
00
2.3
NA
ae
279
340
7.3
209
•••
0.0
1.9

0.4
6.7
.019
16
29
508

.009
0.0
93
720
93
9.0
2.7
BDL
BDL
BDL
BDL
9.9

BDL

Gill
302
0.1
008
0.2
0.5
0.0
110
79
3?
0.0
00
.04

MA
O3
419
9

ao7
24
I.I
ao
ao
0-9
7.0
0.0
.24
4.9
912

.002
C2
24
490
104
0.0

<ai
BOL
BDL

•BDL
BDL
BDL
BDL

GII2
699
1.9

.019
0.5
9-6
.06
242
162
363
•01
0.0
1.2

O.O
0.9
IO80
W

0.44
•2.9
3.9

.0001
a3
0.0
6.4
.•79
.69
98

2190
4)01
.11
26O
NA
SM
7.«

<O.I

BDL
IOO
•9

BOL
BOL
3900

• Below Detection Limit



Table 4b. Analyiil

PARAMETERS STANDARDS 8IOI

if
S
$
»

*
Tl
?

i

5-
fi
•»
1
£-
3

2

I
I

Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
Calcium
C O D .
Chloride
Chromium (total)
Chromium < * 6 >
Copper
Cyanide
Fluorlde
Hardness
Iron
Lead
MagnesiuiP
Mongoneii*
Mercury
Niche)
Nilrale - nilfl»«
pH
Phenolici
Phosphor f>"»
Polasslun1

R O E

Selenium
Silver
Sodium
S.C.
Sulfale
Zinc
PCS (ppp>
Chiorober>'<">« (PI*)
Dlchlorop/1*"01 (ppt»
Chloroanil'i" ( PP>> )

NE
15

0.05
10
10

001
NE
NE
250
109
0.06
002
0.025

1.4
NE
1.0

005
NE
O.IS
0005

I.O
10.0

6.5 - 9.0
QOI

005
NE
500
001
005
NE
NE
250
10

NE
NE
NE
NE

447
0.3

0015
09
03

OOO
2200

45
2O
002
NA
O 59

O.OO
NA
554
3O.4

0.17

46.2
3 02

O.O
O.I
0.0
7.O
00
091

6.4
NA

0.002
O.O
13
NA
129
0.3
0 22

NA
NA
NA

l of ground water samples from

6102 6109 0104
421
0.0

0016
12

04
O.OO

328.9
93
128

O02
NA
0.79
aoo
NA
IO72

16.5
O.O8

7«.0
3.15
0.0
O.I
2.5
7.0
O.O

0.68
12

NA
a 002
00
63
NA
583
12
3.9

NA
NA
NA

286
1.4

0.018
0.9
0.4
0.00

1763
56
64

0.02
NA
0.36

0.00
NA
490
20.8

0.00
46.3
3.07
0.0
0.4
O.I
7.1
0.0

0.41
8.8
NA

0002
0.0
48
NA

256
1.8

NA
NA
NA
NA

520
0.2

0002
0.3
0.7

O.OO
218.0

9
29

O.OO
NA

0.14

0.00
NA
717
1.4

000
49.1

1.41
0.0

0.0
0.5
7.2

'o.o
0.06
6.O
NA

0.002
O.O
15

NA
265
0 1

03

NA
NA
NA

the IEPA monitoring wells on 1/28/81 In ppm except when

6105 6106 6107 6108 6109
363
0.7

0.037
1 8
04
OOO

319.2
143
59

0.03
NA
0.43

O.OI
NA
764
60.8
O.O7
73.6
4.IO
O.O
0.2
0.0
7.0
0.0
3.6
13

NA
0.003
0.0
50
NA

468
1.5

BOL
NA
NA
NA

556
33
Oil
1.0

0.5
000
225.5

212
156

0.00
NA

0.29
0.00
NA
617
67.5
O.OO
49.1
2.13
0.0
0.0
0.0
6.9
1.46
2.1
6.2
NA

0002
0.0
94
NA
143
0 1

NA
NA
NA
NA

621
10

0021
32
0.5

000
11695
635
201
OO9
NA
0.97
aoo
NA
960
172

O32
288.1
9.64
0.0
0.5
0.2
6.9
0.5
10
20
NA

0.011
00
60
NA

27*
15
04
63
560
90

448
0.0

O.O04
05
02
000

205.5
8

76
0.00
NA
0.00
O.OO
NA
564
0.3
000
34 3
0.34
0.0
0.0
3.5
7.1

0.01

0.03
16

NA

O.OO4
0.0
30
NA
86
00

BDL
BDL
BDL
BOL

18
17
7.5

02
08
0 14

466.7
1315
32

0.04
NA

94.1
0.00
NA

2144
198

O.OO
184.4

8.3O
0.0004

178
0.3
4.1
1.86
3.7
18

NA
0.006
00
37
NA

9371
10. 1
NA

BDL
BOL
BOL

not**

0110
;308
02

C>.OI3
1.0
02

fjOO
|(B94
37
36

tf.02
NA

<>.!!
p. oo
NA
447
19.1
poo
<»3.5
0.77
O.O
0.9
18
£.9

0.02
1.0
7.5
NA

0.016
i>o
13

HA
57
2.0

MA
MA
MA
MA

6111
394
O.I

O.OI 4
0.7
06

OOO
181.4
28
18

002
NA
0.04
O.OO

NA
530
10.7

O.OO
379
1.78
O.O
0.0
0.9
7.0

0.019
0.91
4.2
NA
0.002
0.0
14

NA
153
O.I
N A -
NA
NA
NA

6112
619
O.5

QO27
0.5
0.9
OOO
196.3
47
2IO

0.00
NA
0.26

O.OI
NA
486
18.9
aoo
94. 0
2.76
O.O
o.o
0.0
6.9

0.0ft
0.99

2O
NA
0.0
O.O
18
NA
212
28
BOL
25
BOL
21

Rtd indif°'«» obove standard amounli
NA- Not Attempted NE-Nol Established dot • Below Detection I •"•'



Table 3. Because the ground water flow direction is generally east to west,
G108 can also be considered a background well. A comparison of the analysis
for G108 (Table 4b) with that of G501, G502, G503, and G504 (Table 3) indicates
that it indeed is of background quality.

Inorganic chemical parameters analyzed for background quality indicate that
iron, manganese, and phosphorus are generally above the State's water quality •
standards. Organic analysis of these wells showed nothing above the detection
limit of 0.1 ppb (Tables 3 and 4b).

In general, results from Table 4a are lower than those found in Table 4b. This
is probably due to dilution of samples, which occurred when samples of 4a were
collected too soon after drilling and washing of the wells.

Data in Tables 4a and 4b indicates that concentrations of copper, iron, manganese,
phosphorus, and R.O.E. exceed the standards and background quality in every
well. Lead, phenolics, sulfate and zinc are above the standards in six or more
wells.

Among organics analyzed, PCB's were detected in wells G101, G102, and G110.
Compared to other wells the relatively high concentrations of 2.7 ppb and 3.9
ppb were found in G110 and G102. Other organics detected such as chlorophenol,
chlorobenzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloroaniline
were mostly associated with G107 and G112 even though some other organics were
also found in G102, G109, and G110. All these organicrfs are relatively high
and not found in the background wells. The organic and inorganic analysis
discussed above demonstrate ground water pollution in the area from various
sources.

Among the wells, it appears that the ground water in G109 is the most polluted.
At G109, ammonia, arsenic, cadmium, copper, iron, manganese, nickel, pH, phenols,
phosphorus, R.O.E., sulfate, and zinc exceed the water quality standards by
several times. Other parameters for which no standard exists are also in high
concentrations. This well is located between Dead Creek and the former disposal
impoundment, the exaggerated quantities of ammonia, arsenic, cadmium, copper,
nickel, and sulfate nust be attributed to this excavation because quantities
in other wells directly adjacent to the creek are at least 10 fold less.

Two other wells G112 and G107 exhibit concentrations much above the State Water
Quality Standards. One or the other, or both, of the wells show concentrations
of barium, boron, copper, iron, lead, manganese, phenols, phosphorus, selenium,
sulfate, and zinc above standards. They are also the wells in which organics
were detected the strongest. In G107 the two samplings have shown that chloro-
phenol, chlorobenzene, dichlorobenzene, dichlorophenol, and chloroaniline are
present. In G112 chlorobenzene, dichlorobenzene, and chloroaniline have been
detected. Since these two wells have these similar characteristics it must
be assumed that the pollution source must be common as well. The pollution
source is most likely the open dump discussed previously, which lies between
the two wells.

Among other highly polluted wells are G110, G106, G105, G103, and G102. Several
inorganic parameters are much above the background quality and the standards.
Also, some PCB was found in G101 and G102. In G102 chlorophenol was found,
w/i TiiV̂ m. \m eTCp'iaineci 'oy its "location near che dump which has been suspecced
of supplying this parameter to wells G107 and G112. Another well, G110, is
located between Dead Creek and the believed locations of former sand pics
(Figure 4). The only above standard concentration of nitrate (18 ppm) and the
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highest concentration of selenium (0.016 ppm) are found in this well. The water
quality of this well would be affected by the creek and disposal in one of the
sand pits if it indeed did occur.

The wells G102, G103, G105, and G106 are located just on the west side of Dead
Creek. All exhibit polluted ground water and are probably affected by the creek.
However, G106 might also be affected by the open dump to the west of the well.

When compared to the background quality (G108), monitoring wells G101 and G104
indicate very few signs of pollution. This is probably due to the relatively
long distance from the pollution sources in the area, and attenuation of the
chemicals during the long flow distance and time.

In conclusion, the chemical analyses of ground water from the monitoring wells
indicate the pollution of ground water near Dead Creek, the open dump, and the
disposal impoundment. It appears that the effects of the pollution have been
reduced somewhat near G101 and G104 which are approximately 400 feet to the
west of the creek.

Surface Water

The surface waters in the area of Dead Creek which were sampled and analyzed
by IEPA personnel include the holding ponds for Cerro Copper, the pond in the
former H. H. Hall Construction sand pit, and the creek waters downstream from
Judith Lane. Locations for these samples appear on Figure 8 and analysis is
on Table 5.

Analysis of H. H. Hall Construction's pond (S501 and S502) indicate that the
water is somewhat polluted showing copper, phosphorus, and iron concentrations
slightly above the water quality standards. It also shows PCB's present in
rninor amounts (0.9 ppb and 4.4 ppb).

Analysis of downstream samples S301 and S302 shows that they too have slightly
elevated concentrations of copper and phosphorus when compared to standard and
again a minor amount of PCS (1.0 ppb) was detected in S301.

On the other hand, the samples taken from Cerro Copper's holding ponds (S503
and S504) show elevated concentrations of copper, iron, lead, mercury, nickel,
phosphorus, silver, and zinc. PCB's (22 and 28 ppb) and aliphatic hydrocarbons
(23,000 ppb) were also detected, the latter being the only time in the study.
As discussed previously, the ponded water here increases the velocity at which
infiltration and vertical movement of water takes place. It then mist be assumed
that these ponds are contributing a large amount of pollution to the ground
water but the present placement of monitoring wells at the site cannot determine
this.

Plant Analyses

In an attempt to assess the effects which dumping has had on plant matter, IE?A
personnel collected beans, bean leaves, corn, and okra from a garden just west
of well G102. They were analyzed for PCB with the following results:

recycled paper
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Table 5. Analysis of surface water samples, in ppm except where noted

Collection date
Water quality 9/15/80

Parameters

Alkalinity
Ammonia
Arsenic
Barium
Berylium
BOD- 5
Boron
Cadmium
COD
Chloride
Chromium (total)
Chromium (+6)
Copper
Cyanide
Fluoride
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel"
Nitrate-Nitrite
PH
Phenols
Phosphorus
Potassium
R . O . E .
Selenium
Silver
Sodium
Strontium
Sulfate
"Vanadium
Zinc
PCB (ppb)

standards

NE
1.5
1.0
5.0

NE
NE

1.0
0.05

NE
500
1.05
0.05
0.02
0.025
1.4

NE
1.0
0.1

NE
1.0
0 . 0005
1.0

NE
5.5-9.0
0.1
0.05

NE
1000
L . Q
0.005

NE
NE
NE
ME

1.0
NE

S501

80.0
0.0
0.006
0.2

NA
4.0
0.2

<0.002
58.0
27.0

< 0.005
0.0
0.035
0.02
0.4

84.0
0.8
0.0
6.0
0.06
0 . 0000
0.02
0.0
7.4
0.01
0.17
5.9
201

NA
<0.005
24.0

NA
30.0

NA
0.1
0.9

9/15/80
S502

85.0
0.0
0.01
0.5

NA
33.0
0.2

<0.002
85.0
28.0
<0.005

0.0
0.33
0.0
0.4

94.0
1.8
0.01
6.0
0.82
0.0
0.05
0.0
7.0
0.01
0.31
6.2
217

NA
<0.005
25.0

NA
28.0

NA
0.7
4.4

11/26/80
S503

NA
NA

0.058
1.2

NA
NA

0.20
0.36

NA
NA

0.61
NA

4.5
NA
NA
NA

58.0
6.6

35.8
1.0
0.0016
4.2

NA
NA
NA

1.9
4.3

NA
NA

0.24
19.7

NA
NA
NA

30.0
22.0

and well
11/26/80

S504

NA
NA

0.025
0.7

NA
NA

0.3
0.19

NA
NA

0.21
NA

3.6
NA
NA
NA

28.0
2.8

28.7
0.67
0.0016
3.3

NA
NA
NA

3.4
6.2

NA
NA

0.14
22.4

NA
NA
NA

17.0
28.0

number
9/25/80

S301

NA
NA

0.008
0.12

<0.001
NA

0.06
CO. 005

NA
NA

<0.01
NA

0.26
NA
NA
NA

0.66
<O.C5

3.0
0.03

NA
0.05

NA
NA
NA

0.19
6.6

N'A
NA

<0.01
3.0
0.08

NA
<0.005

0.24
1.0

9/25/80
S302

NA
NA

0.006
0.08

<0.001
NA

0.04
<0.005

NA
NA

0.01
NA

0.04
NA
NA
NA

0.87
<0.05

2.0
0.12

NA
0.01

XA
NA
NA

Q.2
3.3

NA
NA

<0.01
3.0
0.07

NA
<0.005

0.06
<0. 1

Aliphatic
hydrocarbons (ppb) NE BDL BDL 23,000 BDL BDL BDL

NE - Not established
NA - Not attempted
BDL - Below detection limit
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PCB level (in ppm)
Beans 0.06
Bean leaves 0.13
Corn 0.05
Okra 0.05

Although the Food and Drug Administration has assigned no action level for PCB's
in plant matter, it is felt that these values are minute, and do not present
any hazard to public health.
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Summary, Conclusions, and Recommendations

This report is prepared to determine the hydrological framework and possible
disposal sites in that part of Dead Creek which lies between New Queeny Avenue
and Judith Lane. The potential disposal sites in the area, which have had an
impact on ground water, soils, and plants, include: an open dump, a holding
pond at Cerro Copper, a former disposal impoundment on the east side of the
creek, a pond which exists in H. H. Hall's former sand pit, and 3 sand pits
which are now filled.

Twelve monitoring wells drilled adjacent to Dead Creek, and 5 hand auger borings
made in the creek, indicate that a 6 to 17 feet thick silt mantle overlies the
Henry Formation sands, which are the major aquifer in the area. The creek, which
has fill material in it now, at one time had scoured down into the Henry Formation
sands. It is clear that soils and ground water in the immediate vicinity of
Iffc-ai 11-&:*. -or*: -pxjYitftei and t'nat lurther study is needed for more definitive
answers. The ground water quality in the IEPA monitoring wells is probably
a result of the above pollution sources combined. These wells show that ground
water in the vicinity of the creek has been effected most, and that downgradient
wells, some 400 feet away, show little contamination.

The findings and conclusions reached, based on this study, are listed below:

1) The surficjal silt mantle is thin and has an average permeability
of 5 x Kr6cm/sec.

2) The Henry Formation sands-are a major aquifer and have an average
permeability of 4.4 x 10~ cm/sec.

3) At one time the creek bottom reached, and the sand pits were excavated
into the Henry Formation sands.

4) Chemical analysis of soils indicate that surficial soils are primarily
polluted at the holding pond in Cerro Copper's plant and in Dead Creek
itself.

5) Soil samples from the pond are high in inorganics and organics, in-
cluding silver, nickel, lead, cadmium, arsenic, copper, manganese,
PCS, aliphatic hydrocarbons, and dichlorobenzene.

6) Soil samples from the creek in the study area were high in organics
and inorganics. In general, organics were high in the north end, and
inorganics in the south end. PCS, dichlorobenzene, xylene, trichloro-
benzene, chloronitrobenzene, biphenyl, dichlorophenol, alkylbenzenes,
naphthalenes, hydrocarbons, cadmium, cobalt, iron, mercury, zinc,
chronate, copper, and phosphorus were in high concentrations. Waste
disposal in the creak is the main cause of higher levels of chemicals.

7) ?CB and inorganics have migrated to some degree vertically into the
Henry Formation sands from the creek bed.

8) When traveling westward, ground water carries away pollutants from
che fill in the creek.

9) Surface water from the creek infiltrates downward and carries
pollutants into ground water.
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10) The holding ponds on Cerro Copper's property, the disposal impound-
ment, and the open dump are among the major pollution sources of
ground water in the area.

11) There has been no tangible evidence to show that former sand pits
in the area contribute to any ground water pollution. This does
not mean that they don't.

12) Ground water near the creek is polluted. The pollutants include
PCB, chlorophenol, chlorobenzene, dichlorobenzene, dichlorophenol,
cyclohexanone, chloroaniline, copper, iron, manganese, phosphorus,
and R.O.E.

13) Ground water pollution is somewhat reduced at monitoring wells
located approximately 400 feet west of the creek.

14) Water from the pond in the Cerro Copper Plant is highly polluted
with organics and inorganics.

15) With the present data available, it is difficult to determine the
effect which the pond by Judith Lane has on the areas ground water.

Recommendations

1) Ground water pollution sources are many in the area, and further
detailed study(ies) is necessary to determine their location,
extent and impact on the ground water.

2) Ground water in the study area should not be used for human consumption.

3) Feasibility of removing all wastes and polluted soils from the former
disposal impoundment, Cerro Copper's ponds, and the open dump should
be studied. If not possible, these areas should have suitable cover
material and monitor wells placed on them.

4) The fill material in the creek should be removed and the creek must
be filled with a clayey soil later. If this is not possible, the
present creek topography must be filled to the ground level with a
clayey soil.

5) Taking the above recommendations into consideration, a plan might
also be developed to install a system of monitor wells for ground
water quality analysis in the area. This could aid local well
drillers and public officials to insure public safety.

6) Plans for the construction of New Queeny Avenue should be secured
to determine the depth of former sand pits in the area.

4 3
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T - " / / A
V' / v'zoV '•./ V \/'

AAX\^/\
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w/ some

trace

CLAY

•Only applicable to w«ll$ bor«d by rn« I ERA

Figure A-l. Textural triangles (adopted from Shepard, 1954) and terminology used
for classification of unconsolidated deposits.
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH .of. .SH

COUNTY frt... C^air
crrr Dead Creek/Cahokia

SITE NO v Ron St. John

1 0 3 8 ° BORING NO B-I.

BORING COMPLETED AS MONITOR OR LEACH;

BORED BY
HELPER _
YES __X_

Tolan

Ken Bosie
vn Monitor (G-I01)

TYPE AND LENGTH OF CASING . 29.5 FT ° FT ABOVE OROl'ND LEVEL
SCREENED INTERVAL ELEVATIONS 171 -19 fo VH..12 (20 feet slotted)

ANNULUS FILL MATERIAL
ABDVF PAriciNr. Suiting

srsFPs 3/8" Gravel,

I

z
P
~>

+3_

GROUND SURFACE 399.82 (T

Clay_ey_ Silt (topsoil) _U
Dark brown

to gray

organics
i
i

-

-

*

1

.

M

2
i«

Z £

•

i

•

° 1
1

•5 1

I T

392,15

Brown
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\_=
-

389. 8? ,5

Sand (arenitic)
Tan

very fine grained,
| moderately sorted,

rounded, containing
ferro-magnesian
minerals.

—

3

u

T

M 1

W
]:

'-

w j 1

'
J ;;

-J 5 W :•
i l l : v

i
384. 32-I5J

• GROUND WATER EL.
I ton 19AT OOMPI FTION JTV . J*
" i 101 0*5AFTFR , . 2 n,iY<; JVJ.y^

Sand (arkosic)
Tan
fine to coarse grained,
moderately rounded,

| containing ferro-magnesian
minerals

i
r

1 very poorly sorted

i

" w/sooe rounded medium
i: grained gravel

f.i
i,

j.

T 367.32

Boring completed
I
j

f:
U

V
A

T
IO

N
 |
|

»

i »
—— J

4 i
,|T]

-

-^
;

-

-|

—— '
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-I
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7!

i

i

i

Z

^

~ [ I

j

I j

j
W ;.-.[

:

«

(

1

v

;;,
-;•'•

{••

i - I
1 '

I;

t!

1:t

1 .'

— E
— — IK

1

- 1
j

•••
•M*

f*4

-«»

5
^
•̂
•«

Al! Sjmplfs Taken wi th : Inch O D Spin
Spoon Sampler Unless Otherwise Indicated

• Miscellaneous D.ita
N - Blow Count

PR - ParnaJ Rf^ivcry
MR • So Recovery LPC-3 i 3 / 7 ^
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORINC, LOG SH.. .of 2 SH.

St. GlairCOUNTY.
SITE D«ad Creek/Cahokia

SITE NO .. Ron St. John

DATE. LO/8/80 BORING NO B-2

BORING COMPLETED AS MONITOR OR LEArHATE WELL

PREPARED BY
BORED BY DOU8 Tolan_____________
HELPER Kan BM1«____________
YES X so ____ WHICH Monitor (G-1Q2)

TYPE AND LENGTH OF CASINO PVC 34.0 FT CASINO 1.2 FT ABOVE r.ROl'ND LEVEL
SCREENED INTERVAL ELEVATIONS ^7S.5Q i-n 4nQ.Sq——(25 feet .alOCCed)

ANNULUS FILL MATERIAL ^
*nnvp pAri^iNf: Cuttings S
virx,*r. B«ntonit« >

SCRFFN 3^3" Graval ~

+T

— i
— i

GROUND SURFACE 408.39 Oi

Clayey Silc _J 1
fan co brown _
organics j..

Silt -j 2
! Light tan ~j

micaceous throughout >

- 3

-u
Sandy Silc — ,
Ligrit gray J •

- S O "

Cray
organics — 5

395.39 . !,.. „_ , _ „ . .,_ , , . x __j
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Cray \— ' &
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V - l ^ "

•

D

D

D

D

M

M
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J

H
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH._L_of_£_SH.

S.C.air
SITE Dead Creek/Cahokia

SITE NO Ron St. John

DATE. 10/9/80_______ BORINO NO

BORING COMPLETED AS MONITOR OR LE

B-3
Monitor (G-103)

TYPE AND LENGTH OF CASING C 35-5 FT FT , 'EC.ROl'ND LE\EL
SCREENED INTERVAL ELEVATIONS 375.30 CO 4.Q1.9Q——(2$,6 fm gA<?tCgd)

ANNULUS FILL MATERIAL ! z
AP.OVF pA^K^r. CuCCiflgS £
pirifiMr Bentcnite > *

SCRHEM 3/8" 0"vel 5

aj

GROUND SURFACE 408.10 01
! J

Clayey Silt (topsoil) 1 1
Brown J
w/some sand

Silt J
Light tan J
micaceous

.5
Clayey Silt w/some sand _;
oxidation _ . 2

j

Sandy Silt _j
Tan to gray _
w/some clay — ——
micaceous throughout —

-10
! Clayey Silt

riray 396.85 —| *

Sand (arkosic) —
Tan ———
very fine grained — ,

— i

T - 1 5
Ml Samples Taken with ? Inch O D Split
Spoon Sampler Unless Otherwise Indicated

• Miscellaneous Data PR - Pjrtijl Recovery
N - Blow Count NR • No Recovery
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i
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LPC-34 3 /69 Pg. 2 BORING LOG SH. 2_SH.

St. Clair 0
Dead Creek/Cahokia 5
B-3 (G-103) £

Sand (arkoaic) -
«•__ -35Tan —
medium to coarse grained ,
poorly sorted, subangular —
w/wood chips & peculiar
smell /—
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Boring complete -^

-
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-
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH .of 2 SH

COUNTY St. Clair
Dead Craek/Cahokia

SITE NO

DATE. IQ/9/80 SORING NO B-4

BORING COMPLETED AS MONITOR OR LEACHATE WELL

PREPARED BY
BORED BY
HELPER
YES Y \o

John

Ken Boaie
Ron Sc. John

WHICH (G-1Q4)

TYPE AND LENGTH OF CASING ?VC——— . 37.4

SCREENED INTERVAL ELEVATIONS —375.3 t^ 4QO

CASING 3.4—— FT A30VE GROUND LEVEL
3 (25 feet slotted)______________________

ANNULUS FILL MATERIAL ! T
I OABOVF PAncisr, Cuttinzs \ £

PAf-inur: Bontonite | $
SCREEN 3/8" Gravel i

_____

IGROUND SURFACE 409.30 o
Silty Sand (topsoil) ~
Light tan _
w/some clay throughout

Sandv Silt
aicaceous _

-

: 2" clay lense
402.30

Silty Sand \ -
Light tan
aicaceous
Brown & gray

397.30

i Sand (arkosic) \ .,^
Tan \
fine to medium i ~~
grained 1

394.301 -1
—————————————————————— , i —

Clay \ ~
Gray 1 ~
oxidation 1 ~

1
•15

AJI Sjmplcs Tjkcn with : Inch O D Split
Spoon Sampler Unless Otherwise Indicated

• Miscellaneous Data PR • Partial Recover}
\ • Blow Count NR - No Recovery
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-
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-

—
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-
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*
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORIN'G LOO SH. .of. .SH.

COUNTY St. Clair

SITE Dead Creek/Cahokia
SITE NO PREPARED BY Roa St. John

Doug Tolan

10/10/80 BORING NO B-5

BORING COMPLETED AS MONITOR OR LEACHATE WELL

Ken Bosie
\o . WHICH Monitor (G-105)

ABOVE GROUND LF /ELTYPE AND LENGTH OF CASING PVC 37.1 FT
SCREENED INTERVAL ELEVATIONS 372.81 to 397.81

CASING

125 feet slotted)
ANNUL'JS FILL MATERIAL 1 3*
ABOVF PACKING Cuttings | £

*f

P \CKINC Bentonite >
SCBFF* 3/8" Gravel i

*

' ti
J

~J-i
GROUND SURFACE 407.31 QI

Silt (topsoil)
Brown • — 1

*

D

Tan —1
-j 2

.-

Brown —
organics —

! —
Brown to gray _
intermittent sand, _
silt & clay _]
micaceous & oxidation _
throughout -10
Silty Sand -

~J

3

H
— i

Gray to brown — 1 -
2" clay lense 9 13 ft. J

T-.r
All Samples Taken with : Inch O.D. Split
Spoon Sampler L;nless Otherwise Indicated

• Miscellaneous Data PR - Partial Recovery
N - Blow Count NR - No Recovery
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-
j i

Sand ~ 6 W
Brown — \
very fine grained "j1"
micaceous j ~~

/-i 7

5 S^nH (flrko««-ic) ':o, ... .
i Gray _j „

micaceous -..-

[ Brown — 1

-

.:T,
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' fine to medium grained — j 9
•• gravel throughout — 1 ——

1 "3;;

'-• -i

•: — '
\ 00
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH.. -of. .SH.

fniixiw " ^*ii**£ QiTP
„„_ Dead Creek/Cahokia
n»Tr 10/15/80 BnRTvr,
BORING COMPLETED AS MONITOR OR LE,

TYPE AND LENGTH OF CASING _£¥£ ———

SCREENED INTERVAL ELEVATIONS ,, 3<

ANNUtyS FILL MATERIAL ! 7

ARovFi»*ricrNr, Cuttings j§
1 <

pArifiNir. Bentonite i >
SCRFFN 3/8" Gravel j -

N'O

NO
\.CHr

pRFPARrnnv Ron St. John
noprnRV Doug Tolan

B-6 HFI PFR Ken Bosie

42 . 4 FT c \st\r, 2.4 FT j
36.67 to 401.67 (35 feet slotted)

*

-i
GROUND SURFACE 406.67 (jl

Gravel & asphalt
Brown to b lack _
w/silty topsoil
throughout

*

D

1

402.17 — ' ——
I O

D

Light tan ~"| _
micaceous ! i

— i

1
Tan to black — ,
(strong chemical odor) ~~

-10!
Gray to black — j ,,

395.17 H

Silty Sand ~~j
Gray co black _
(chemical odor)

-1-

3

All Samples Taken with 2 Inch 0 D Split
Spoon Sampler Unless Otherwise Indicated

• Miscellaneous Data PR • Partial Recovery
N - Blow Count VR • No Recovery

M

2

I

Z -

i

P

—— tf
, i

Spn. y'
1 -t

»
2 ?
3 %

I

3 •:

L 2 ^;

>•

3 /;
2 £

! S
M

M

Li 1I

!fi
5 ;?.

k

M

: GROUND WATER EL.
? AT COMPLETION 390.67
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND'NOISE POLLUTION CONTROL

BORING LOG SH. __Lof-J_SH.

rnirsTTv < i i - _ CTair srrF vn pRPPARF.n RV Ron St. John
SITE Dead Creak/Cahokia HORPH RV Doug Tolan
PATP 10/16/80 nnn tv^vn B-7 HPI PFD Ken Bosie

BORING COMPLETED AS MONITOR OR LEACHATE WELL vrs X vn VVMIPH MOBHH^W
itor (G-107)

TYPE AND LENGTH OF CASING PVC —— 35.1 — FT CASING —— UL FT ABOVE GROL'ND LEVEL
SrREjvFo ivTfpVii FiFVi-nrw; 367.05 to 397. Q5

ANNULUS FILL MATERIAL 7

ABOVF PACKING Cuttings z
P A C K I N G Benconite >
SCREEN 3/8" Gravel _ ~-

. Tj

GROCND SURFACE 400.35 Q]

Si_lt (topsoil)
Brown 1

Brown to light tan
micaceous throughout ;

*

D

D

intermittent clay,
silt & sand .<••

~ 2

Silty Sand ~~
Tan _|
oxidation J 3

391.35 VI 1
-101 j

Sand (arkosic) _j
Tan J1 4
fine grained J __ .
(containing chemical hues) _

i

J
~Jj

AJI Sjrrples Takon wi th : Inch 0 D Split
Spoon Sampler L'rless Otherwise Indicated

• Miscellaneous Data PR - Pjr iul Recovery
N - Blow Count NR • No R«o>cr\
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Sand (arkosic) _ 5
Gray co black
fine grained _
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(observably polluted) _ j

H 6
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> Cray j1 "
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5 — '
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH -of. .SH.

CCL'NTY Sf-Clair——————————
SITE Dead Creek/Cahokia

SITE NO

10/20/80 BORING NO B-8DATE.
BORING COMPLETED AS MONITOR OR LEACHATE WELL

PREPARED BY B*M Sf -Tnhn__________
BORED BY Doug Tolan________
HELPER ____Ken Bo»ja_____________
YES _____ NO ______ifun-mfc|nr«ffiy (fU

TYPE AND LENGTH OF CASING .f.YV—— . -i£Li_t—— FT
SCREENED INTERVAL ELEVATIONS 372.56 to 402.5$

CASING FT ABOVE OROL'ND LEVEL

ANNULUS FILL MATERIAL z
ABOVF PArKINC Cuftings 2

PArK,N,r Bentonite " $ *

SCREEN 3/8" ̂ rp'"il j ^

+7
— 1

— 1

H
GROUND SURFACE 406.76 ol

Silty Clajr (topsoil) -j
Brown — 1

-H

Siltv Sand ———
Tan —1 -
laicaceous —
w/some clay throughout — ——

-~
Sandy Silt _,

400.76 2

Sand (arkosic) _
Tan
fine grained _ j

4

• 1 0 )

fine to medium grained ~ ,

(polluted smell) mi
I

•lugered through to ! 6
35 feet

-H
All Samples Tjken with : Inch O.D. Split
Spoon Sampler Unless Otherwise Indicated

• Miscellaneous Data PR - Partial Recovery

•

D

0

M

M

M

U

[-1

Ir~t

E

z :

1

1

1i
t

X

ib
"I1

s;r
7!r

fc'i

£.
4 S
4 £'

——— £'
CA .
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E GROUND WATER EL. z• c
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; AFTFB 3 nAY<! 395.06 >
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LPC-34 3/69 Pq. 2 BORING LOG SH. SH.

Z
St. Clair County 2
Dead Creek/Cahokia <
B-8 (G-108) £

ta

augered through to 35 /—
feet / -

1 371. 76 /

Boring complete _
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH _i_of J; _ SH.

™I!ICTV S.P- Clair siTFsin PPFPARFO RV R°n St. John
em Dead Cre«k/Cahokia .nprnav Dou» Tolan
r,4Tr 10/21/80 anutvr. s,n B-9 UPT PFP Ken Bosie

BORING COMPLETED AS MONITOR OR LEACHATE WELL VFS X vn vvu,r« Monitor (G-109)

TYPE AND LENGTH OF CASING P.V.C ,. „ 3.8.5. . FT CASING 3_. 5 FJ ABQ,
SCREENED INTERVAL ELFVATIOV« 37Q, fifl i-n tQT.fifl C27 feet slotted)

ANNUiUS FILL MATERIAL z
ABOVF PArKiNG Cuttings £

ipAv<"flN<^ B«ntonite >
!cr.«v 3/8" Gravel - L=

; +3_
i 1

-H

GROUND SURFACE 407.18 o

Silt (topsoil) ~ 1
~. Brown co light tan _j

Light tan — j ,
micaceous i -
oxidation — ——

ll
— 1

Clayey Silt
fan to gray — j 4
iaicaceoua 398. 68y — I
Sand J

j Gray -|0 „
very fine grained _
(chemical smell) -J 5

395. 18
Sand (arkosic) ———
Gray — i &
very fine grained
(strong chemical odor) — ——

T - I 5

AJI Samples Taken with 1 Incn 0.0. Split
Spoon Sampler Unless Otherwise Indicated

* Miscellaneous Data PR • Partial Recovery
N - Blow Count NR • No Recovery
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'- GROUND WATER EL. z
1 AT COMPLETION 392.18 -

• APTFP 2 OAV« 394.38 >
I AFTFR 10 r,AV<: 394.98 3

i Sand (sludge) ~
Black —
2" metallic zone

-
f.

\ 3
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LPC-34 3 /69 Pq. 2 BORING LOG SH. 2 of 2 SH.

z
St. Glair County 2
Dead Creek/Cahokia <
B-9 (G-109) |

iU

Sand -5
Black —
fine to coarse
grained w/fine ~~
grained gravel
(polluted)

370.68

Boring complete -40

1

-

"Si
—

-

_

— ,

1 ~—

' —

—
-
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-
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORlNfi LOG SH. J:_of _i_SH.

rni-MTv St. Glair <;FTF
-._- Dead Creek /Cahokia
nA-nr 10/22/80 unmvr.
BORING COMPLETED AS MONITOR OR LE^

TYPE AND LFvrlrTH OF <-ASP^ ?vc

SCREENED INTERVAL EtFVATTOVS 177

ANNULUS FILL MATERIAL T
ABDVF PACKING Cutting £
PACVIW-. Bentonite >
ICRFFN 3/8" Gravel ', -

GROUND SURFACE 407.14 0

Sandy Silt (topsoil)
Brown to light tan _

-__

MO

NO
iCH.J

31

14

*«

P R F P A R F D B^' Ron St. John
anum HV °°ut Tolan

B-10 un PFP Ken Bosie
kTE WELL VF« ,. X.._..,, Vf> WHICH tfonlfnr ^G-110)

:J __ FT CASiXn —— Iy3 FT ABO\

fn ifl l-IA C?^ fo»r slotted")

»

i

1

Tan . — j -
w/gravel throughout ~j
(discurbed) /

403.14/ r

Sandy Silt ""
Brown to gray 3
nicaceous

ran to gray
intermittent clayey,
sand & silt ~

•10"

4

H 5
Gray to tan 1

1 oxidation 295.14 *
Silty Sand (arkosic)
Tan — j .
fine grained
micaceous — ——

392.14-15
All Samples Taken with 2 Inch O.U Split
Spoon Sjmpler Unless Otherwise Indicated

* Miscellaneous Data PR • Pariiai Recovery
V - Blow Count NR - No Recovery

D

z

3
2

t

D

M

M

W

4 '

2
2

i

I i
f-

8
6

z

P
I &
P £
»

« *

ij

1
• * ".'

H - - H •i — 1 — j — 1 —
; — |--t-H —
| • \ \ \

GROUND WATER EL. z
C

ATfOMPLFTrON 395.14 C

AFTFB Q r>AVS 394,34 *

Sand (arkosic)
Tan

E OROl'ND LE'.'EL

7

-

W

fine grained _ I

H 3

-al
-

~
Gray
fine to medium —
grained — •

— |

— i
. * c

— J

I

— i

— \
-301

Gray to tan J
— !

medium to coarse grained [~ \
375.64/H

Boring complete ~~]
I

V

1

9J M

101 W

J w

z
•£

z -

tH
I/I

5 x ' -1

1 x^i-

— Irl2 -:•;-.:;
8 :7J-.̂

—— #.$

j-|
•• '"r

f-iftl
Ktj

4 E^"6il
! —————— ;
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

r-OTNTV Stf CJLair sn"F vn

<JITP Dead Creek/Cahokia

BOR INf! LOR SH ,1 of

pBFPiBrnRV Ron SC. John
nnppn BV Ooug Tolan

£_SH.

n^ 10/23/80 pop.vr.Mn B-ll UFT PPn Ken Bosie

BORING COMPLETED AS MONITOR OR LEACHATE WE

TYPE AND LENGTH OF CASING ?VQ ,35

SCREENED I N T E R V A L ELEVATIONS ....ZlAjJt

ANNUL'JS FILL MATERIAL z

4 nnvK P A C K I N G C^CCings C«s *
Pi<"KiNG BAntSJQite <
srwFFKj 1/3" Gravel ! —

+3

—

«~ROr>/D SL'SFACE 408.41 Q

Sana/ Silt (topsail) ~ ,
Srown to tan
aicac=ous throughout

!
Light tan — ~

-j

.-

^_
-

Light tan to gray _
i- lay lenses J 4

l_T|

,1, VFS Jt . , vn u4nirn Monitor (G-lll)

.Jj —— FT CASINO — LJj — FT ABOVE GROl'ND LE\ 'EL
J. to 396.41 (22 feet slotted)

•

0

2

Z -
Ml

•

3

1i
' tli

D

D

i: j
|

i |
i ^

D

Cray to ian J
intermictent clay, _ 5 M
silt & sand j ,,.,„,

1*
•'i\

All c..mnl« Taken with : Inch O D. -Spin
Spoon Sampler I'nlesi Otherwise Indicatrd

• Miscellaneous D»ta PR - Partial Recovery
N Blow Count NR • Vo Recovery

M

i f

2 x
3 I

I 1

I- I-
1 —— ! —— 1
! 1 '

^fl

--•

—— —

: GROUND WATER EL. z
'- O
] ATTOMPIFTION 391.91 Z,

I APTFB 7 HAY* 394.2ll>

c AFTTB 8 HAYS 393.91. -

Clayey Silt
Gray —
micaceous -j

————————————————————— JSand (arkosic) ~
1 Tan
\ fine grained .^T
: micaceous

\

I ^

1 J1 4
x fine to medium grained — j
i w/fine grained gravel

': \

L

" i

? ————— i

;'.. Sand i Gravel (arkosic"' ,rj
;• Tan — "
;; fine to coarse grained -j
•~i subangular to angular —

«
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•

W

!

. w

1

9 W
1

10

i1

d
— i — i 65 L P C - 3 4

&
L

2 :

i
l '-••..1 ;-;-:.
;'

1 Z-
1:': •

zS:
!"•'• .
'••;:.

ki

^ '!(;
j

W

I
-rr::.L'

• ! t

: ]

c
in•
jj
:

1

i
J

3/73
recycled paper



L P C - 3 4 3 /69 Pq. 2 BORING LOG SH. 2 of 2 SH.
i i i i

z
St. Clair County p
Dead Creek/Cahokia < *
B-ll (G-lll) j-

Sand & Gravel (arkosic) .35
ian
medium to coarse ~] 12
grained sand 4 fine |
to coarse grained 1
gravel / 1

371.91 / ~j
Soring complete ->

— •

! —i
— i

i __

-

-i
-i

-soj

1

i -i

I -i

H— ij
•601
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—
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH .of. .SH.

roitvTY SF- flair srTF vn PRFPARFD av Ron St. John
CITP Dead Creek/Cahokia nnRFnuv Poug Tolan
r^TT 10/29/80 anarvr. vn B-12 MPI PFB Ken Boa ie
BORING COMPLETED AS MONITOR OR LFACHATF WFU. YES & .. \O . WHICH Monitor {G-_112)

TYPE AND LENGTH OF C AS'N'G ,?YC_. . _ ',

SCREENED INTERVAL ELEVATIONS ... .372. (
ANNULUS FILL MATERIAL 7
ABOVF PArviNr. Cutting ^
PACKING R«»nl-«n-i f» *"

SCREEN 3/8" G"Vel _ =
_ _

GROUND SURFACE 407.72 OJ

Fill
Black ~~\
asphaltic (disturbed) _

J

J

•T
i

400.72 - ——

Clay w/Silt - ——
Gray — J 2
poorly Indurated —
organics — j ——

-sol

396.47 .Zl 3

"

Silt —
Cray -, ——
micaceous — i ,

J ^.r
All Sjmries Taken witn ; Inch O.D. Split
Spoon Simpler Unlcu Otherwise Indicated

• Miscellaneous Data PR • Part ial Recovery
N • Blow Count NR - \!o Recovery

iZ^J-FT
.2 to 394.

*

M

M

M

W

L.
1 .
f

N

z -

1

J 3

j

X

I

;»

5 •;
5 I

:':

2 -f.
4. 1^

\

1 K.
2 j;-:

f

rA«i\T. 2.7 rT ^anrr^Ror
62 C22 feet slotted)
: GROUND WATER EL. j z
^ ATroMPiFTinN 396.72 c
' i(rrrR -12 HAY.; 394.12 l> * '

s AFTER DAYS ~

3ii£ " 5 W
• Gray

micaceous H
390. 72 / f

_ 6 W
.. Sand (arkosic)
| Cray _ !
• fine grained --0
i w/silt throughout _
| Tan - ? '*'a -i ———3

H

* !

•;.' Gray _j
;; fine to medium grained _ J 8 W

i
:-• — i

I ds — i
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH.. .of. .SH

St. Clair

SITE T\*aA fVMb /PahnU

SITE NO. »v. Ron St. John

10/30/80 P-l

BORING CONfPLETED AS MONITOR OR LEACHATE WELL

BORED BY
HELPER _
YES

Dou» Tolan
Ken Bosie

.WHICH.

TYPE AND LENGTH OF CASING.
SCREENED INTERVAL ELEVATIONS.

FT CASING FT ABOVE GROfNO LEVEL

ANNULUS FILL MATERIAL [ -r
\ 2Annvp PACVIMG . . , . . , , , ,..„ -Z' <

\ -
STRFFN j -

tl

GROUND SURFACE 401.03 0

Silt ' ~
Discolored /^_
chemical odor 400.03 /
Clayey Silt
Black _
chemical odor (strong / _
3 2 feet) /

398.03 / .7

Silt
Gray / —
(wore mask) .,„ Q3 / -

Clayey Sandy Silt
Gray /—

393.03 /

i Sand /-l£
j ——— 392.03 / ~i

Boring complete —

•iT

*

1
2

3

4

5

6

7

8

|

•

MR

z

z
en
-

§

GROUND WATER EL. z
AT COMPLETION S

AFTTB ... . ,. [>*Y« _ i

—

•:o
-
-H

-i

—— i

-1

~1

J

i

T
^
•̂̂

*

1

•

1

i *

i

i

Z

33
—

3t

1

i

!

|

All Simples Taken with : Inch O.D Split
Spoon Sampler Unless Otherwiw Indicated

• Miscellaneous Dau
N - Blow Count

PR - Partial Recovery
NR - \,i Recovcrv

reeve;*o paper

.:_=^\— rH — 1
- ! ' ! ' • 69 L P C - 3 4 3 ' 7 9



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH. -Lof J-...SH.

COUNTY St. Glair______ SITE NO
CfMk/Cahdkia______

Ron St. JohnPREPARED BY _
BORED BY Douf ^Plaa

10/30/80 P-2

BORING COMPLETED AS MONITOR OR LEACHATE WELL YES NO . WHICH.

TYPE AND LENGTH OF CASING .

SCREENED INTERVAL ELEVATIONS.
FT CASING FT ABOVE GROUND LEVEL

ANNULUS FILL MATERIAL 
<̂^

»BovFPArEiN-r. p
< *»

Pirvrvr. >

SCREEN ^

! 
—̂i

GROUND SURFACE 399.70 o]

Clavev Silt
, Gray

H
T^
Ĵ
;

i

391.70 1
Sand (arkosic) \ J
^"~ \ \ 'fine grained \ _j

390.70 ~j
— t

Boring complete - 1 Q. j

J

-3

3
-51

All Satnnlf •; Taki-n wi th 2 Inch O D Splil
Spoon .Sampler L'niess Otherwise Indicated

• Miscellaneous Duta PR • Pnrful Recovery
S' - Blow Count \R - Vo Recovery

•

U i

,..,1

2

- L

:

-r

ẑ
VI
.-»

i

J- ' •}

GROUND WATER EL. z
AT COMPLETION t-

<
APTFR OAV<5 ?

APTFR nAV-; -^

-—1.3-Jd
d-1
J
J

_ • ?

-̂1

-̂J
-i

TJ
•30J

— t

H-1

"j

70 L°C- ' ' 4U • W * **

*fc

1

J / >

»

•

i

i

i

'1

Z

ii

i

i

z
3!
c
_i—x*

i
i

1

recycled paper .imt rrr T"nmt nl



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND'NOISE POLLUTION CONTROL

•TSti. _L_o'i J:_Hfl.

rnirNTV St. CUiT________ SITE NO

SITE Dead Cre«k/Cahokia_____
nA-re 10/30/80 BORING NO P-3

BORING COMPLETED AS MONITOR OR LEACHATE WELL

PREPARED BY Rotl St- John

BORED BY Doug Tolan
HELPER ____K«n Boaic
YES NO .WHICH.

TYPE AND LENGTH OF CASING ———

SCREENED INTERVAL ELEVATIONS .
FT CASING FT ABOVE C.ROL'ND LEVEL

ANNULUS FILL MATERIAL z
ABOVF PArKING S

If
pArifiNir: >

SCREEN -

*j[

—
-

C.ROUND SURFACE AGO. 67 o"

Silt
Black, orange & green / —

399.67 /

Clayey Silt
Gray
c heaical odor 395.67 ~~

Silt \ -
Cray ^~-
micaceous ^^

Clayey Silt
Cray —
micaceous , —— 1

393.17 / '
Sand (arkosic) /-
Gray / —
fin. grained 39,>67 /^

Boring complete — i

— |

-i

«»

1

2

3

4

5

6

7
3

*

1
I1
1I

[

z

1

z
7)
-

i

i

GROUND WATER EL. 2c
AT COMPLETION Z

<
IPTFB nAV<! ?

AFTFR DAY<5 -

—

1

J
jT

i
. '<
^
-i
«u

— ii

— ii
-22J

ii *

!

i
f

iI

i

11
*

t

z

i

z
£5
^

5

i

i

i

i

i
i

i

\ii "vnnpks T i k i - n ' v n h : IrK'h () l
'vp ion S.impler I nli-s; Olhcrwiw l I " > • ! • • - [ ii - - f - f—J- . - i
V - Blow

PR
VR - -I . L P C - 3 4 3 / 7 9

recyclefl paper
recycled paper



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DMSION OF LAND/NOISE POLLLTION CONTROL

BORING LOG SH. J: _ of_

rmiMTv St. Clair SITE NO pRFPARcnav Ron Sc. John
<trrr Dead Cref k/Cahokla unornnv Doux Tolan
n»rr 10/30/80 anHivr: Mn P-4 UFF PF» K«n Bo«i«
BORING COMPLETED AS "<r '̂T««"T» tP-"""ATF \VFJ i VRS , \'n _ X.. , uw-rw

i-SH.

TYPE AND LENGTH OF CASINO ————— . —————— FT CASINO ————— FT ABOVE OROl 'ND LEVEL
SCREENED iNTERVAl. KLFVATIONS ,., ,,. ... ,,. ... , „ ,. , , _ , . , , .... . . ',.,. .

ANNULUS FILL MATERIAL *
ABOVF pAririNC C
p,irif!Mr. >

J

GROUND SURFACE 399.72 OJ
Sandy, Clayey, Silt J i
Discolored

398.72 / |
Clavey Silt i

\ Gray to black / _j
i oxidation /

397.72 / / ]
Siltv Clav / *

* z

Gray // — J
oxidation ' 1 ' \

396.72 / / j
Clav»v Silt / { 6

Cray / / - -
"Xida t lnn ,,nc TO / // '

Clayey, Sandy, Silt //_j
Gray -a- 7, //. — I_L: J9J. 1 1 I \\——————————————————— 1 // —

: Silty Clay // -4
'Jray 392.72 // ~

j Sand, (arkosic) I —
Cray
fine grained 22 1 — j

——————————————— : —— i _»
Soring complete — j

\ll Sjniples Tjki-n with 2 Inch O D Spin
Sp- ion Sampler L'nlcss Otherwise Indicj l i ' i l

• Miscellaneous DHJ PR • Pjri!.il Ri-L'.-wory
N - Blow Count NR - So Ri-co\ory

1

1:tx=— I — u-44—

z
3.

.*

•-•-
-_-

GROUND WATFR EL. z
AT COMPLETION Z

4PTFR riAV*I i

AFTFR nAY<! -

j
d
_J

-i;n
—

3
,4

_
— i1

j
1

•

z
w

z a

*

)

1
t

1

1 i

i

1

1
1

1

i j

: 2 L P C - 3 4 •J / T ^

»• n»-nt



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

DIVISION OF LAND/NOISE POLLUTION CONTROL

BORING LOG SH .of. .SH.

COUNTY St. Glair ______ SITE SO
SJTE _____ Dead Cr««k/Cahokia _____

PREPARED BY R°n Sc- John

DougTolan
10/30/80 30RINr. N0 P-5

BORING COMPLETED AS MONITOR OR LEACHATS WELL
HELPER
YES

Kan

WHICH.

TYPE AND LENGTH OF CASINO .
SCREENED INTERVAL ELEVATIONS

FT CASING FT ABOVE GROUND LEVEL

ANNULUS FILL MATERIAL z
iBOVK PACKING S

SCREEN ! ^

i £

GROUND SURFACE 399.65 3"
Silt
Orange, black & gray __

398.65 /
Clayey Silc
Gray j _
oxidation / „

397.es/ /
Siltv Clay / i|
Gray /
organics 4 oxidation / •'.

'• 396. 65 / /J
Silt / "1

micaceous & clay lenses//
394.65 / /

Clayey Silt / __j
Gray to black /

393.65 /
Silt
Gray to black r*~1"L

micaceous / /
389.85 / / |

Sand (arkosic) . / _
Gray / _
fine grained / _

•?89. 65 /
Boring complete _j

-H
-' r

All Sjmoles Taken with 1 Inch O D Spilt
Spoon Sampler Unless Otherwise Indicated

* Miscellaneous Data PR • Partial R<xovcr\
N - Blow Count NR - V? Recovery

*

1

2

3

4

5

6

7

al
9

=±
I

i

••

1
]

" ti
_L

—— L
1

•~ f
~
— -

Z

=

-I-

.̂ ~

1 — r—

Z

VI

-

i

i

i

f-

GROUND WATER EL. i z
AT COMPLETION S

4FTFR niY<5 ?

AFTER DAYS ~

•
~

,-

-1

H

— i
•^ ^

-
i

— 1
H

d
-301

i

j

1

73 L P C - 3 4

*

3 /7

*

J

I

9

z

Z

55
—

*

\

i !

I

I

1

recycled paper
reeve ea paper
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Appendix 2 - Grain Size and Permeability Analysis
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ILLINIOS EN IRONMZNTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/9/80

Division Program Code

Laboratory ID No. B

Date Received Nov. 14.1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet;
B-3, S-l, 0-2.0

Physical Observations.Remarks

TESTS REQU5STZD

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
X DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

4.5 x 10"6cm/sec

sieve no.

,0

13

35

5C

140

270

pan

sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

?, percent of
sample finer

99.96

99.90

99.84

99.59

98.49

87.38

tiae
C-nin)

5.0

20.0

60.0

240.

360.

particle
size, D(rac)

.0132

.0098

.0055
——————————

.0025

.0022

P, * remaining j
in solution f

|
55.00 j

i
43.41 1

37.53 '————————————— .
29.91 :

23.95

COMMENTS
recycled caper

recvcied paper
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected io/q/80

Division Program Cod* _

Laboratory ID No. B 24220

Date Received Nov.14,1980

County
St. Clair

File Heading
Dead Creek/Cahokla

File Number

Source of Sample (boring number, sample nunber, depth interval in feet;
B-3, S-2, 5.0-6.5

Physical Observations,Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE AKALYSIS
UNDISTURBED FIRMEABILITY
DISTURBE5 PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TZST RESULTS

perneablilty:

grain size:

9.8 x 10-6cm/sec

sieve no.

10

Id

35

60

140
..

270

pan

Sieve
opening (BB)

2.00

1.00

.417

.250

.105

.053

P, percent of
sample finer

100.00

99.98

99.89
———————————

99.80

99.31

87.02

tiae
Cmia)

5.0

20.0

60.0

240.

360.

particle
size, D(ora)

.0170

.0092

.0051

.0024

.CO 19

P, Z remaining
in solution

45.30

36.00

26.71

22.07

22.07

COMMENTS j-...].,.» mi.I .-mil-mini.

76
cled

.-,-i>li>«) nrici i-nvironiin-Ju C 2' 7 '' 3
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/9/80

Division Program Code _

Laboratory ID No. B 24221

Dace Received Nov.14.1980

County
St.

Source
B-3,

File Heading
Clair | Dead Creek /Cahokla

File Number

of Sample (boring number, saaple number, depth interval in feet)
S-3, 7.5-9.0

JL.

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

perneabiilty•

grain size:

,-3
cm/sec

sieve no.

10

18

35

60

! 140

270

pan

sieve
opening (OK)

2.00

1.00

.417

.250

! -Wi

.053

P, percent of
sample finer

100.00

100.00

99.94

99.89

. .

j 77.74

t

time
Tain)

5.0

20.0

60.0

240.

.1

particle
size, D(om)

.0186

.0038

.0050

.0025

P, Z remaining
in solution

34.49

22.32

18.26

16.13 j

15 .n.

77 ci-uli>E> uni t rnv i runn i f iu _ 2 i- 7 ' ^
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollucion

Time Collected

Dace Collected 10/9/80

Division Program Code

Laboratory ID No. B 24222

Date Received Nov.14.1980

County
St. Clair

File Heading

Dead Creek/Cahokla

File Number

Source of Sample (boring number, sample number, depth interval in feet)

B-3, S-4, 10.0-11.5

Physical Observations,Remarks

TESTS REQUESTED

hTDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

perme-ablilty:

grain size:

cm/sec

sieve no.

10

13

35

60

140

270

pan

sieve
opening (nm)

2.00

1.00

.417

.25C

.105

.033

P, percent of
sample finer

NA

Less than 15Z

of sample

larger than

.053 am.

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(mo)

.0193

.0098

.0055

.0025 |

.0022

P, Z regaining
in solution f

66.71

52.01

<»4.10

37.31

35.05

COMMENTS Lrecycn

78 1 s r
and r rmnuin t-rir •*
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/9/80

Division Program Code _

Laboratory ID No. B 24223

Date Received Nov.14,1980

County
St. Clalr

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval In feet)
B-3, S-5, 12.5-14.0

i

| Phys ica1 Observaticms,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
X DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

3.77 X 10"3qn/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (me)

2.00

l.OC

.417

.250

.105

.053

P, percent of
sample finer

100.00

100.00

99.98

99. 93

33.87

1.17

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(OE&)

NA
———————————
Less than 157.

is finder tha

P, Z reaaining
in solution

of the sample

i .053 mm.

i

COMMENTS•

79 I or
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Tiae Collected

Dace Collected 10/9/80

Division Program .Code

Laboratory ID No. B 24224

Date Received Nov.14. 1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Saaple (boring number, sample number, depth interval in feet)
B-3, S-6, 15.0-16.5

Phvsicai Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

1

'sieve no.

i 10t
! is

i 35
| ,0

j 160

i 270
I
| pan

sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

P, percent of
sample finer

99. 99

99.98

99.97

99.90

83.37

10.90

time
Cain)

5.0

20.0

60.0

240.

360.

particle
size, D'.'am)

NA

Less than 15%

sample finer •

.053 mm.

P, Z remaining
in solution

of

:han

'

so
recvUWJ UHIJH!

. .yu rriMron?r-(fii
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ILLIN10S ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise PolluCion

Time Collected

Date Collected 10/9/80

Division Program Code _

Laboratory ID No. B 24225

Date Received Nov.14.1980

County
St. Clair

Source of Sampl
B-3, S-7, 20.

File Heading
Dead Creek/Cahokia

File Number

e (boring number, sample number, depth interval in feet)
0-21.5

i
Physical Observations,Remarks

TESTS REQUESTED

X HYDROMETIR SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER _____

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

?, percent of
sample finer

99.74

98.13

92.98

82.38

49.52

10.17

tiaw
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(nmt)

NA

Less than

sample fin»

.053 mm.

P, X remaining
in solution

15 2 of

r than

«ni\ mill

31 *M'«ilofi\ and «-ii\inmntftii™ w <• L / • Q P
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division oi Land/Noise Pollution

Time Collected

Dace Collected 10/9/80

Division Program Code _

Laboratory ID No. B 24226

Dace Keceived Nov.14,1980

I County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Saaple (boring number, sample number, depth interval in feet)
B-3, S-8, 25.0-26.5

Physical Observations.Remarks

TESTS P.EO.U5STED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

pernaatlilty.

grain size:

cm/sec

sievs no.

10

18

35

60

140

270

pan

slave
opening (mm)

2.00

1.00

.417'

.250

.105

.053

P, percent of
sample finer

99.87

99.64

97.66

83.09

18.70

4.51

tine
(ain)

5.0

20.0

60.0

240.

360.

particle J P, Z remaining
size, D(om) in solution

NA

Less than i 15 £

of sample finer than

.053 ram.
1 !

1

(

clgd pacar id i-mirmunr

82
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/9/80

Division Program Code

Laboratory ID No. B 24229

Date Received Nov.14.1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

'if- S^flu^lA. fjt&i'itt& tiathxvt, •&aup'!i» Tiumoer, iepcn interval in feet')
B-3. S-10, 30.0-31.5

Physical Observations.Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS

__ UNDISTURBED PERMEABILITY
__ D:

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (an)

2.00

1.00

.417

.250

.105

.053

f, percent of
sample finer

90.83

83.98

65.82

39.28

7.52

3.01

[

time
(min)

5.0

20.0

60.0

2̂ 0.

360.

particle > ?, S remaining ;
size, D(om) in solution

NA j
i——————————— I —————————————

Less than 152 of

sample is riner ;
1

than .053 im. !

; i

COMMENTSrecycle

recycled caper
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/9/80

Division Program Code

Laboratory ID No. a

Date Received NQv.T4.iQfl.n

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-3, S-ll, 35.0-36.5

Physical Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS

UNDISTURBED PERMEABILITY
T" DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

T5ST RESULTS

permeability :

grain size:

4.1 X 10~3ca/sec

sieve r.c.

10

18

35

60

140

270

pan

sieve
opening (son)

2.00

1.00

.417

.250

.105

.053

P, percent of
sample finer

97.39

90.46

56.37

22.52

2.92

1.24

time
(min)

5.0

20,0

60.0

240.

360.

particle
size, D(am)

MA

Less Chan

P , 2 remaining
in solution

152 of
i

sample fider than

.053 nun. •

i1 i

COMME:,TS
84 3 r -, .-
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/9/SO

Division Program Code

Laboratory ID No. B 24209

Date Received Mov.14.lQ8Q

County

St.
Source

B-4

Clair

File Heading
Dead Creek/Cahokia

File Number

of Sample (.boring numb*r, sample niaber, depth interval

, S-l, O.C-2.0

in feet)

! Physical Observations,Remarks

TESTSREQUESTED

rlYDROKETER SI2E ANALYSIS
SIEVE SIZE ANALYSIS
LOTISTtnUJED PERMEABILITY
DISTURBED PERMEABILITY
oTHEr.

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TcST RESULTS

reraeablilcy:

jrair. size:

cm/sec

sieve no.

xO

13

35

60

140

270

par.

sieve
opening (mm)

2.00

1. 00

.417

.250

. 105

.053

P, percent of
sample finer

100.00

100.00

99.96

99.51

•30.33

4A.-.0

tine
Cain)

5.0*

20.0

60.0

240.

360.

particle
*i.ze, D(aan)

0.0140

0.0086

0.0049

0.0023

0.0020

P . £ remaining
in solution

15.7

12.3

10.9

9.5

9.5 I

COMMENTS '.75 ra

85

recycled paper

v-lf-rt pape*

timi rminmnirni
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Data Collected 10/9/80

Division Program Code

Laboratory ID No. B 24210

Date Received Nov.14,1980

County
St. Glair

File Beading
Dead Creek/Cahokia

File Number

o£ &UBJJ!A
B-4, S-2, 2.5-4.0

~ianb« , wimple nurioer , iept'n Interval in feet)

Physical Observations,Remarks

X

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISrJBMO PERMEABILITY
DISTURBED PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeablilty:

grain size:

cm/sec

sieve no.

10

18

35

60

UO

270

pan

sieve
opening (an)

2.00

1.00

.417

.250

.105

.053

F, percent of
sample finer

100.00

99.98

99.92

99.82

94.87
\

59.90

t

time
(rain)

5.0

20.0

60.0

240.

360.

particle
size, D(nnn)

.0148

.0087

.0049

.0023

.0020

?, Z remaining
in solution

21.91

18.10

15.24 t

13.33

12.39 i[

COMMENTS
reeve

86
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Tine Collected

Dace Collected 10/9/80

Division Program Code

Laboratory ID No. B 24211

Date Received Nov.14.1980

county
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-4, S-3, 5.0-6.5

Physical Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTUNED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18
1

35

60

140

270

pan

sieve
opening (mm)

2.00

1. 00

.417

.250

. 105

.053

P, percent of
sample finer

100.00

99,96

99.88

99.82

98.72

87.98

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(onn)

.0171

.0095

.0054

.0025

.0021

P, 7. remaining j
in solution '

i
30.73 !

22.90 !

19 . 88 J

16 . 87

15.67 j

COMMENTS
recvc:e<3 paoar Mini i m .rimm* MI

37 2C
recvclec paper
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ILLINIOS ENVIRONMENTAL PROTECTION.

Time Collected

Dace Collected 10/9/80

Division Program Code _

Laboratory ID No. B 24214

Date Received Nov.14.1980

j County

! St. Glair

File Heading

Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-4, S-6, 12.5-14.0

I Fhvsical Observations.Remarks

TESTS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

penaeablilty:

grain size:

cm/sec

sieve no.

10

13

35

60

140

270

pan

sieve
open leg (mm)

2.00

1 . 00

.417

.250

.105

.053

?, percent of
sample finer

99.46

97.84

83.48

48.14

5.79

1.66

time
(min)

5.0

20.0

60.0

240.

360.

partible
size, D(ann)

Less than

152 of

sample finer

than .053 mm.

P, Z remaining I
in solution ;

i
NA |

NA j

!
NA i

NA ;

COMMENTS
•ecvcled oaper

88
recycled paper
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/20/80

Division Program Cod*

Laboratory ID No. B 24239

Date Received Nov.14.1980

County
St. Clair

File Heading
bead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-8, S-2, 2.5-4.0

Physical Observations,Remarks

T2STS REQUESTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHES

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

P, percent of
s aspic fleer

99.87

99.55

99.26

98.98

95.70

46.13

tizc
(ciin)

5.0

20.0

60.0

240.

360.

particle
size, D(mm)

.0185

.0088

.0050

.0025

.0020

P, I remaining
in solution

13.07

9.30

8.17—————————————
7.35

6.54

COMMENTS t t m irmum t;i

90
i-1-itlogj tinci t-nMruii mrffl

3 r
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ILLII-nCS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Dace Collected 10/20/80

Division Program Code _

"Laboratory TD No. B 24240

Date Received Nov.14.1980

County
St. Clalr

File Beading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-8, S-3, 5.0-6.5

Phvsical Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVI SIZE ANALYSIS
__ UMLISTU1BED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18

35

*A j

140

i 270

j Pan

siave
opening (mm)

2.00

L.OO

.417

."̂ Tj

.105

.ail

?, percent of j
sample finer

99.93

99.74

99.59

i 99.43

85.55

VL.W

i

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(mm)

.0188

.0085

. 0050

.0025

.0019

P, A remaining
in solution

22.49

13.74

11.24

9.99

6.25
1

.•.•I,|..K< .mil fimn.nm.-Mi

91
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Hoise Pollution

Time Collected

Date Collected 10/20/80

Division Program Code __

Laboratory ID No. B 24242

Date Received Nov.14.1980

Councy
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
B-8, S-5, 10.0-11.5

Physical Observations.Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTORIED PERMEABILITY
__ DISTUItSEt) PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

perneablilty:

grain,

on/sec

sieve no.

10

13
(

35

60

14C

i"-.
t. 1 U

pan

sieve • ?, percent of
opening (on) I sample finer

2.00

1.00

.417

.250

.105

.053

99.98

99.93

99.75

79.17

4.97

1.55

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(usn)

NA

Less than

finer than

? , Z remaining
in solution

57. of sample

.053 mm.

7

paper 92

t » l < r < ; t iiml tminmnn tit

U mi f-nviroptnrrijt ^ „
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Tine Collected

Date Collected 10/30/80

Division Program Code __

Laboratory ID So. B 2423°

Date Received Nov.14.1980

County
St. Glair

File Heading
Dead Creek/Cahokia

File Number

Source cf Sample(boring number, sample number, depth interval in feet)
P-4, S-l, 0.0-1.0

Physical Observations,Remarks

TESTS P-EQUSSTED

HYDROMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
U;.T) I STUBBED PERMEABILITY
DISTURBED PERMEABILITY
OTHE?.

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

10

18

35

50

140

270

pan
i

sieve
opening (mm)

2.00

1.00

.417

.250

. 105

.053

P, percent of
sample finer

95.38

93.32

90.27

86.07

80.38

75.13

Cine
Cmin)

5.0

20.0

60.0

240.

36C.

particle
size, D(mm)

.0205

.0098

.0055

.0025

.0021

F, Z remaining
in solution

62.46,

46.60

37.68

29.75 I

2ft. '7 1
!

COMMESScgcied paper <- . - i i l t i i t \ uni i

93 < • < ) \ t t i a v and «*it viri *fi r
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise PolluCion

Time Collected

Dace Collected 10/30/80

Division Program Code _

Laboratory ID No. B 24231

Date Received Nov.14,1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)

P-4, S-2, 1.0-2.0

Physical Observations,Remarks

TSS7S REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ L-NBISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability.

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

P, percent ox
sample finer

NA

Less than

15 Z of sample

greater than

.053 am.

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(mm)

.0199

.0095

.0053

.0025

.0021

P, Z remaining
in solution

79.69

59.38

50.00

42.19

39.06

COMMENTS

94 C 2
recvcled paper
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ILLINIOS ENVIRONMZNTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Dace Collected 10/30/80

Division Program Code __

Laboratory ID No. B 24232

Date Received Nov. 14,1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)

P-4, S-3, 2.0-3.0

Physical Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
_ UNDIS1W1SD PERMEABILITY
_ DISTURBED PE8MEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

Tjermeablilty:

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

pan

sieve
opening (am)

2.00

1.00

.417

.250

.105

.053

F, percent of
sample finer

NA

Less than

152 of

sample greater

than .053 mm.
———————————

tiae
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(nm)

.0209

.0099

.0056

.0026

.0022

F, Z remaining
In solution

85 = 28

70.15

61.90

50.89

48. li

gled paper

papnr
95
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Nois« Pollution

Tine Collected

Date Collected 10/30/80

Division Program Code __

Laboratory ID No. B 24233

Date Received Nov.14,1980

County
Sc. Glair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
P-4, S-4, 3.0-4.0

Physical Observations,Remarks

JL_

TEST!? REQUESTED

HYDSOMETER SIZE ANALYSIS
SIEVE SIZE ANALYSIS
UNDISTURBED PERMEABILITY
DISTURBED PERMEABILITY
OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RzSULTS

pemeablilty:

grain size:

cm/sec

sieve no.

10

18

35

60

140

270

. pan

sieve
opening (am)

2.00

1.00

.417

.250

.105

.053

P, percent of
sample finer

NA

Less than

15% of

sample greater

than .033 mm.

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(nm)

.0212

.0091

.0055

.0027

.0022

P , 2 regaining j
in solution j

65. S6

46. 35

38.62

30.90

28.97 j

rooyoiod paper
96
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Time Collected

Date Collected 10/30/80

Division Program Code

Laboratory ID No. B 24234

Dace Received Nov.14.1980

County

St. Clair
Source of Sample

P-4, S-5, 4.0-5.

File Heading

Dead Creek/Cahokia

File Number

(boring number, sample number, depth interval in feet)

0

Physical Observaeiims,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTUPSSD PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

grain size:

cm/sec

;
sieve no.

10

18

35

60

liO

270

pan

sieve j P, percent of
opening (am) j sample finer

2.00

1.00

.417

.250

.105

.053

100.00

99.86

99.48

98.48

95.82

82.05

,

time
(rain)

5.0

20.0

60.0

240.
———— >•
360.

particle
size, D(mm)

.0187

.0083

.0050

.0025

.0019

P, % regaining
in solution

50. 08

32.91

23.62

22.90

14.31 j
1

,recyclon pa
97

and



SOU. TKXTIHtAI . fl.A!;;;il IC.ATI'"!

CI.AV

> Ity !i I , . . , . -

• IIV l l v . l l i . u i . - l i

NIL ( K I c l i l )

I'm ll.li! HI ninr I

!iOlll|lli- Ml) . (l.llli . )

| | | l i i i i l » K n v l ruiimriil ll I I't < i l < : i : ( I <m Agrnry - — I M . S

Z Ci . iv . - l 0_ 2 Siiinl 13 2 S l l i 77 .69

II y

2 C l . i y 14 -31 Name: Sandy, Clayey, Silt

v-T



ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noise Pollution

Tine Collected

Dace Collected 10/30/80

Division Program Code __

Laboratory ID No. B 24235

Date Received Nov.14.1980

County
St. Glair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
P-4, S-6, 5.0-6.0

Physical Observations,Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHZ3

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

Jet El-.1

grain size:

cm/sec

sieve no.

10

18

'! 35
i

60

1-0

270

pan

Sieve
opening (mm)

2.00

1.00

.417

.250

.105

.053

P, percent of
sample finer

99.98

99.88

99.61

98.98

97.15

30.35

time
(minj

5.0

20.0

60.0

[240.
i
360.

particle
size, D(om)

.0200

.0086

.0052

.0025

.0021

P, 7. reaainir.g
in solution

38.55

24.19

20.41

16.63

15.87

'•tniriiti_m«^tii__

98
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ILLINIOS ENVIRONMENTAL PROTECTION AGENCY - Division of Land/Noisa Pollution

Time Collected

Dace Collected 10/30/80

Division Program Code

Laboratory ID No. B 24236

Date Received Nov.14,1980

County
St. Clair

File Heading
Dead Creek/Cahokia

File Number

Source of Sample (boring number, sample number, depth interval in feet)
P-4, S-7, 6.0-7.0

Physical Observations.Remarks

TESTS REQUESTED

X HYDROMETER SIZE ANALYSIS
X SIEVE SIZE ANALYSIS
__ UNDISTURBED PERMEABILITY
__ DISTURBED PERMEABILITY

OTHER

DATE ANALYSIS COMPLETED

DATE ANAYSIS REPORTED

TEST RESULTS

permeability:

grain size:

cm/sec

sieve no.

1C

13

35

60

140

270

pan

ZOMMI:^^

sieve
opening (mm)

2.00

1.00

.417

.250
——————————

.105

.053

a par

P, percent of
sample finer

NA

Less than

152 of

sample greater

than .053 mm.

time
(min)

5.0

20.0

60.0

240.

360.

particle
size, D(ram)

.0222

.0101

.0060

.0029

.0023

l-,,ll.,..» Illll

P, % renainir.g j
in solution !

79.14 j

67.55 |

57.90 .

4 7 . 2 9 ;

44.39 i

ete«H
99 3 - -1 .
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Appendix 3 - Geophysical Equipment



Equipment Specifications

Two forms of seismic equipment were tried in the study area. A Geospace GT2B
12 channel portable refraction unit, utilizing plastic explosives, and a Bison
I570A signal enhancement seismic unit were used in an attempt to locate the
position, size, and depth of the former sand pits in the area. Neither unit
was successful as there was too much interference in the area caused by industry
and traffic.

Information pertaining to the metal detector used appears in Figure A-2.
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Model TW-B
PIPE and CABLE LOCATOR

FEATURES
• Auto-Sensitivity Meter
• Discriminator circuit eliminates outside inter-

ference, such as 60-Hz signals
• Three operating modes: Inductive Location,

Inductive Tracing, and Conductive Tracing
• Wide scope of applications: the TW-5 locates,

traces, pinpoints, and determines depth
• Easy and accurate depth measurement thanks

to 45° bull's-eye level built into the control
housing; even greater accuracy using the
tracer probe

• All solid-state circuitry
• Field-proven reliability
• Moisture-resistant
• Built-in Loudspeaker
• 5-Year Limited Gold Seal Warranty

recycled paperFigure A _ ,_ >(

recycled paper

iM'«ili»tfs iiml I-M\ inmifU'ti
specifications
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2200 CHURCHILL ROAD
SPRINGFIELD, ILLINOIS, 62706

,8-1



TABLE OF CONTENTS

Section Page

1 SCOPE/OBJECTIVES ..................................... 1-1

2 SAMPLING LOCATIONS ................................... 2-1
2.1 AIR INVESTIGATION ............................... 2-1
2.2 SURFACE SOIL SAMPLING ........................... 2-4
2.3 SUBSURFACE SOIL SAMPLING ........................ 2-6
2.4 GROUNDWATER SAMPLING ............................ 2-9
2.5 SURFACE WATER/SEDIMENT SAMPLING ................. 2-10
2.6 SOIL GAS SURVEY ................................. 2-11

3 SAMPLING PROCEDURES .................................. 3-1
3.1 AIR INVESTIGATION ............................... 3-1
3.2 SURFACE SOIL SAMPLING ........................... 3-2

."6 mSC/KrWCt "itiTi.
3.4 GROUNDWATER SAMPLING ............................ 3-5

3.4.1 Measurement of. Water Level and
Well Volume .............................. 3-5

3.4.2 Purging Static Water ..................... 3-6
3.4.3 Sample Collection ........................ 3-6

3.5 SURFACE WATER/SEDIMENT SAMPLING ................. 3-7
3.5.1 Surface Water Sampling ................... 3-7
3.5.2 Sediment Sampling ........................ 3-3

3.6 SOIL GAS SURVEY ................................. 3-8
3.7 SAMPLING EQUIPMENT .............................. 3-11



Table of Contents (Cont.)

4 SAMPLE PREPARATION ................................... 4-1
4.1 COORDINATION WITH ANALYTICAL LABORATORY ......... 4-1
4.2 SAMPLE CONTAINERS ............................... 4-1
4.3 ANALYTICAL METHODS .............................. 4-1

5 FIELD PERSONNEL REQUIREMENTS ......................... 5-1

6 SITE LOGISTICS ....................................... 6-1

7 SAMPLE HANDLING, PACKAGING, AND SHIPPING ............. 7-1
7.1 SAMPLE PACKAGING ................................ 7-1
7.2 SHIPPING CONTAINERS ............................. 7-2
7.3 MARKING AND LABELING ............................ 7-3

8 DOCUMENTATION ........................................ 8-1
8.1 SAMPLE IDENTIFICATION ........................... 8-1
8.2 DAILY LOGS ...................................... 8-2
8.3 LOGBOOK CORRECTIONS ............................. 8-3
8.4 PHOTOGRAPHS ..................................... 3-3
8.5 CHAIN-OF-CUSTODY ................................ 8-4

8.5.1 Field Custody Procedures ................. 8-4
1.1 .1 S^amjAi T^/yi .............................. 1-A
8.5.3 Chain-of-Custody Record .................. 3-5
8.5.4 Transfer of Custody and Shipment ......... 8-5
8.5.5 Custody Seals ............................ 3-5

9 DECONTAMINATION ...................................... 9-1

10 SITE MAPS ............................................ 10-1

i n



LIST OF ILLUSTRATIONS

Figure Page

2-1 Dead Creek Project Site Locations ..................... 2-3

10-1 Dead Creek Site Areas G, H, L ......................... 10-2

10-2 Dead Creek Site Area I ................................ 10-3

10-3 Dead Creek Site Area J ................................ 10-4

10-4 Dead Creek Site Area K ................................ 10-5

10-5 Dead Creek Site Areas N and M ......................... 10-6

10-6 Dead Creek Site Areas N and M (enlarged) .............. 10-7

10-7 . Dead Creek Site Area P ................................ 10-8

10-8 Dead Creek Site Areas Q and R ......................... 10-9

IV



LIST OF TABLES

Table Page

2-1 Dead Creek Project Sampling for Various Media .......... 2-2

2-2 Organic and Inorganic Parameters List .................. 2-5

3-1 Major Sampling Equipment List .......................... 3-12

4-1 Sampling Containers, Volumes, Preservation, and
Holding Times .......................................... 4-2

4-2 Sample Container Volumes, Preservation, and Holding
Time ................................................... 4-3



1. SCOPE/OBJECTIVES

This sampling plan has been prepared by Ecology and Environment,
Inc., (E & E) for the Illinois Environmental Protection Agency (IEPA)
for the Remedial Investigation (RI) at the Dead Creek Project in the
towns of Sauget and Cahokia, Illinois. The objective of the sampling
is to define the nature and extent of contamination of the Dead Creek
Project area by investigating air quality, surface and subsurface
soils, and groundwater, as well as surface water and sediments in Dead
Creek. Sampling will be conducted in 18 areas: six sectors of Dead
Creek, designated A through F, and 12 sites, designated G through R.
The analytical data resulting from the RI will be used to prepare a
Feasibility Study (FS) to determine if remedial actions are necessary
and what level and types of actions are required to mitigate the con-
tamination.

The purpose of the surface soil sampling is to:

• Define the overall extent of surface contamination;

• Describe and categorize contaminant types;

• Locate and define "hot spot" areas of contamination; and

• Provide data to estimate quantities of contaminated soil which
require remedial action.

The purpose of the subsurface soil sampling is to:
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• Locate and investigate subsurface areas containing hazardous
materials, including areas which may have received bulk solid
or liquid wastes in addition to containerized wastes;

• Identify and categorize waste materials which are detected;
and

• Estimate quantities of waste requiring remedial activities.

The purpose of the groundwater sampling, which will involve the
sampling of both existing and newly installed wells, is to:

• Provide groundwater quality data;
• Identify contaminants; and
• Determine the extent and location of contaminated plume(s).

The purpose of the surface water and sediment sampling is to:

• Assist in defining surface water drainage patterns;

• Assist in determining rates of runoff and infiltration in the
area;

• Determine types of contaminants in surface water and sediments
and possible sources, including:

- Surface runoff,
- Solubilization of substrate contaminants, and
- Groundwater, and

• Provide data to estimate quantity of water and sediment which
requires remediation.

In addition to the above activities, soil gas surveys and air
quality investigations will be conducted as necessary. The purpose of
the soil gas survey is to aid in the identification and definition of
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any contaminated plume or contaminant "hot spots." Air quality
investigations will aid in the characterization of air contaminants
and will include both ambient air characterization and investigation
of point source air releases.
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2. SAMPLING LOCATIONS

Samples to be collected from the Dead Creek Project sites
include:

• Surface soil samples;
• Subsurface soil samples (from borings);
• Groundwater samples; and
• Surface water/sediment samples.

In addition, air quality investigations will be conducted on a
routine basis during on-site work. Soil gas measurements will be
taken as necessary, but w i l l not exceed 96 specific locations.

Table 2-1 provides a summary of the number of samples to be col-
lected for each of the various sample media, at the various sites.
The site locations are shown on Figure 2-1. Individual site maps are
presented in Section 10, at the end of this document.

2.1 AIR INVESTIGATION
The air investigation will consist of screening random points on

each of the sites with an Organic Vapor Analyzer (OVA) or the HNu
Photoionizer (HNu) to locate "hot spot" off-qassinq and ooint source
releases. Initially, an air survey will be conducted on-site prior to
the start of operations to establish a baseline. Then, air quality
investigations will be conducted when on-site work, such as dril l ing,
soil gas surveys, soil sampling, etc., is in progress. An OVA wil l be
utilized to determine the concentration of organic vaoors present in
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Table 2-1

DEAD CREEK PROJECT SAMPLING FOR VARIOUS MEDIA

Sample Medium

Surface Mater/sediment

Surface soil
n
ii
n
(i
it
ti t

Subsurface soil
"
"

Groundwater

n

n

N

Total Samples

Sample
Site Matrix

A Water
B
C Water/sediment
0
E
F
M
Field QC samples* "

G Soil
H
I
J
N "
Field QC samples*
To be determined "

G Soil
H
I
J
K
L
N
Field QC samples*

Existing Water
monitoring
wells

Existing
residential
-ells

New "
monitoring
wells

Field QC samples
for wells*

Number of
Samples

3
3

2/2
1/2
3/10
4/10
2/3
5/6

40
5

32
5
3

15
10

10
5

15
5
3
4
2

12

12**

5

20

8

Comments

Grab and composite

Grid (50 foot)
Randvm
Grid (100 foot)
Randomn
Random
Dioxin

Composite
n
11
M

II

H

II

tl

Assigned wells

H M

II 11

199 soil/sediment
68 water
96 soil gas*»*

•Field QC samples include one duplicate per 10 samples and one blank per day or per shipment if
more than one shipment is made per day.

••Actual number of samples to be determined. Only 8 of 12 existing wells have been located. All
wells need to be reconstructed prior to sampling.

•••See Section 2.6 Soil Gas Survey for specific locations.
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the breathing zone and in the soil. Parameter air sampling using the
OVA wil l be performed once every two hours down range from the work
station to determine if any volati le organics are leaving the site at

'elevated levels.

2.2 SURFACE SOIL SAMPLING
Surface soil sampling will be performed in site areas G, H, I, J,

and N. Sites H, J, and N will be sampled at random locations to be
determined in the field (e.g., samples will be taken in areas where
stains or other signs of contamination are present). Some samples
wil l be field composited; field screening measurements will be
obtained using an OVA and HNu. A total of 13 samples wil l be analyzed
from these three sites. Notes on sampling activit ies, including how
the samples obtained represent site conditions, will be recorded in a
field log.

Si tes G and I have been designated for grid sampling, per the
YtT-^ VLi/ffc tfi 'VVUT'K. ttfu* ^t-oii Vrfe -yrvi -a^nrp1.-'.?^ -w'lVi to •pWi.Vei wri
contoured on a site base map. Initially, a grid will be staked out on
the surface using common surveying and measuring techniques. Site G
will be sampled at 50-foot intervals resulting in 74 sampling points
and Site I wil l be sampled at 100-foot intervals resulting in 56 sam-
pling points. Grids wil l be sampled by selecting as a minimum 3 sub-
samples to represent each grid section. Subsamples wil l be col lected
using a coring tool. These samples wi l l then be composited (see sam-
pling procedures section) into one sample per grid section. After
this sample is collected, it will be screened with an OVA or HNu.
Finally, 40 samples will be selected from Site G and 32 samples wi l l
be selected from Site I for analysis. Data from the grid sampling
wil l be plotted and contoured on a site base map. In addition, 10
soil samples will be collected for dioxin analysis at the direction of
and at locations selected by IEPA. A total of 100 surface soil
samples will be collected and analyzed for all Hazardous Substance
List (HSL) compounds as well as metals and cyanide (see Table 2 -2 ) .
The HSL compounds include volat i les, semi-volatile (base/neutral and
acid extractable) compounds, and pesticides/PCBs. Ten soil samples
will be analyzed for 2,3,7,8-TCOO at the direction of IEPA. The 100
samples include 10% QC samples, consist ing of one dupl icate per 10
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fable 2-2

ORGANIC AND INORGANIC PARAMETER5 LIST

PRIORITY ORGANIC POLLUTANTS

ro
tn

Acid Compounds

2,4,6-t richlorophenol
p-chloro-m-c reaol
2-chlorophenol
2,4-d ichlorophenol
2,4-dimethylphenol
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinit ro-2-methylphenol
pent achlorophenol
phenol

Base/Neutral Compounda

acenaphlhene
benzidine
1,2,4-trichlorobenzene
hexachlorobenzene
hex achl oroethane
bis(2-chloroethyl)ether
2-chl oronapt halene
1.2-d ich 1 orobenzene
1.3-dichlorobenzene
1.4-dichlorobenzene
5,3'-d ichlorobenz id ine
2,4-dinitrotoluene
2 ,6-dinil rotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroiaopropyl)ether
b i B( 2-chl oroethoxy) methane
hexachlorobut adiene
hexachlorocyclopentadiene
isophorone
naphthalene
nitrobenzene
N-nit rosodiphenyl an ine

Base/Neutral Compounds (Con» .)

N-nitrosodipropylamine
bia(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b ) f 1uorant hene
benzo(k)f1no rant hene
chryaene
acenaph thy Iene
anthracene
benzo(g,h, i)perylene
fluorene
phenanthrene
dibenzo( a,h) anthracene
indeno(1,2,3-c,d)pyrene
pyrene

Volatilea

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1, 1-dichloroethane
1,1,2-t richloroet hane
1,1,2,2-tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
1.1-d ichloroethene
t rans-1,2-d ichloroet hene
1.2-dichloropropane
trans-1,3-dichloropropene
cis-1,3-dichloropropene

Volatilea (Co^ •)

ethylbenzene
methylene chldride
chl or owe thane
bromomethane
bromoform
bromodichloron16* hane
chlorodibrosorf«thane
tetrachloroeth«ne
toluene
t r ichl oroet her16

vinyl chloride1

Pesticides

aldrin
dieldrin
chlordane
4,4'-DOT
4,4'-DOE
4,4''DOO
alpha-endosulfan

beta-endoaulf£fn

endoaulfan
endrin
endrin aldehyd6

heptachlor
hep t achl or epdxide

alpha-BHC
beta-BHC
gamma-BHC
delta-BHC
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
toxaphene

NON-PRIORITY ORGANIC POLLUTANTS

Acid Compounds

benzoic acid
2-methylphenol
3-methyl phenol
4-methylphenol
2,4,5-trichlorophenol

Base/Neutral Compounds

aniline
benzyl alcohol
4-chloroanil ine
dibenzofuran
2-me thy Inapt halene
2-nitroaniline
4-nitroanil ine

Volatilea

acetone
2-butanone
carbondisulfide
2-hexanone
4-methyl-2-pentanone
styrene
vinyl acetate
xylenea

INORGANICS

Aluminum
Chromium
Barium
Beryllium
Cobalt
Copper
Iron
Nickel
Manganese
Boron
Vanadium
Arsenic
Ant Mony
Selenium
Thallium
Mercury
Tin
Cadmium
Lead
Cyanide



samples and one blank per day. Surface soil samples indicative of
background conditions will be collected as part of the site sampling
load for comparison to samples obtained from suspected areas of
contamination.

2.3 SUBSURFACE SOIL SAMPLING
Subsurface soil sampling will be performed on seven sites: G, H,

I, J, K, L, and N. The proposed sampling method involves the use of
continuous split-spoon sampling to the maximum depth of each boring.
The subsurface samples wil l be collected using 5-foot split spoons and
augers. If field conditions prevent use of continuous sampling, 1.5-
foot split spoons wil l be used to collect samples on an interval
basis.

Sample locations will be chosen based on additional review of
results of the geophysical study performed at sites G, H, and L, and
on re-examination of historical aerial photography of sites I, J, K,
and N. Split-spoon samples recovered will be screened with an OVA,
and an HNu when necessary. Due to the limited number of samples
allotted for subsurface sampling, samples will be composited.

At each boring, individual core samples will be composited,
representatively sampled, placed in sample jars, and sealed. If
interval samples are collected, these will be screened with an OVA,
composited, representatively sampled, placed in sample jars, and
sealed. Again, all work will be done at the boring location as part
of the logging and sampling program. Additional compositing may be
qierfarmed. an. flas-i/yx-ttfid <iainr?.i.«>5_ a.t tjj/j. baO.i.oa. Tbft«A. /wm^v.f,&«, 'W,1,1,
be prepared in the following manner:

• Samples will be visually inspected and screened with an OVA or
HNu.

• Samples wil l be composited from individual boreholes, based on
the OVA/HNu scan. Where one sample per boring is being
analyzed, the subsamples wi l l be composited by mixing the most
contaminated samples together. Where two samples per boring
are to be analyzed, the most contaminated subsamoles from
above the water table wil l be composited, and the most
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contaminated samples from below the water table will be com-
posited.

• To produce the composite, portions of several subsamples will
be mixed together in a clean, decontaminated, stainless steel
bowl using stainless steel tools.

• A representative portion of the resuTtan't composite samp'ie
will be transferred to a clean sample jar and shipped for
analysis.

A total of 56 subsurface soil samples will be collected and ana-
lyzed for HSL compounds, metals, and cyanide (see Table 2-2). The 56
samples will include 10% quality control samples, consisting of one
duplicate per 10 samples and one blank per day. Blanks will be pre-
pared using known control samples. When necessary to determine back-
ground levels, samples indicative of background quality will be col-
lected as part of the site sampling load.

The following briefly describes the subsurface sampling at each
of the seven sites.

Site G
Ten composite subsurface samples will be collected from Site G.

Review of geophysical data indicates that the area between Queeny
Avenue and a cultivated field approximately 300 feet south of Queeny
Avenue has been backfilled and that large amounts of metal scrap are
strewn throughout the area. In addition, numerous drums in various
stages of deterioration have been noted on the surface.

As many as eight borings will be drilled to a maximum depth of 20
feet. Borings will be continuously sampled unless otherwise deter-
mined in the field. Field screening using an OVA and an HNu will be
conducted when necessary.

Site H
Five composite subsurface samples will be collected at Site H.

Review of geophysical data indicates that at least two and possibly
three separate areas may contain drummed wastes. Initially, up to
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five borings will be drilled to a maximum depth of 50 feet. Borings
will be continuously sampled unless otherwise determined in the field.
Samples will be field-screened using an OVA and an HNu when deemed
necessary. Five composite samples will be collected for analysis.

Site I
Fifteen composite subsurface soil samples will be collected at

Site I. Approximately three borings will be drilled in the northern
half of the site and up to six will be drilled in the southern half of
the filled area. Maximum depth of the borings will be 40 feet. Bor-
ings may be shallower, depending upon visual inspection of the sample
for staining and other field conditions. Final boring locations will
"irt: '̂Tlt)̂ Wl 'D'rfbt̂ j upUTi Tfe-tfXenrrTitiVi-yTi t/5 ViVut/r^tfi •fc^r'iVi Tttaftw,, <ri/iri-
tional review of existing file data, and defining the location of any
buried utilities. Continuous samples will be collected, unless field
conditions prevent such sampling. Fifteen composite samples will be
submitted for analysis.

Site J
Five composite subsurface soil samples will be collected at Site

J. As many as five borings will be drilled to a maximum depth of 20
feet. Shallower borings may result if field conditions warrant.
Borings wil l be continuously sampled, unless field conditions prevent
this. Samples will be field-screened with an OVA and HNu when deemed
necessary.

Site K
Three composite subsurface soil samples will be collected from

Site K. Three borings will be drilled to a maximum depth of 30 feet.
Borings may be stopped at shallower depths if field conditions war-
rant. Final boring locations will be determined based upon locating
buried utilities and defining property ownership. However, one boring
is slated for each third of the site. Borings will be continuously
sampled unless field conditions prevent it. Samples will be screened
in the field using an OVA and HNu when deemed necessary.
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Site L
Four composite subsurface soil samples will be collected from

Site L. The geophysical investigation indicates isolated magnetic
anomalies between the stored equipment and the area to the southeast
of the former lagoon which is suspected to have been used for disposal
of liquids. The electromagnetic (EM) conductivity study showed a
high-intensity anomaly to the southeast of this same area. Four bor-
ings will be drilled at this site. Borings will be continuously
sampled, unless field conditions prevent this. Total maximum depth of
the borings will be 20 feet. Shallower borings will be made if the
limit of contaminant penetration is determined at a shallower depth.
Samples w i l l be field-screened using an OVA or HNu when necessary.

Site N
Two composite subsurface samples will be collected from Site N.

Two borings will be drilled to a maximum of 50 feet, unless field con-
ditions prevent drilling to this depth. Boring locations will be
determined after field inspection. Historical aerial photographs sug-
gest the placement of one boring each in the southeast and the north-
west portions of the filled area. Unless prevented by field condi-
tions, continuous samples will be collected to completion depth. Sam-
ples will be screened in the field with an OVA or HNu when determined
necessary.

2.4 GROUNDWATER SAMPLING
The proposed scope of work calls for the collection of ground-

water samples from 12 existing monitoring wells, 5 existing residen-
tial wells, and 20 new monitoring wells (to be installed). However,
only 8 of the 12 monitoring wells supposedly in existence have been
located, and these 8 wells consist of hacksaw-slotted glue-joint PVC
casing and will have to be reconstructed prior to sampling.

Measurements of groundwater levels and total well depth will be
recorded before these samples are collected. All recorded data will
be used to define groundwater level fluctuation and flow patterns in
the area. Groundwater contour maps will also be generated from the
hydrologic data. Field measurements of pH, temperature, and conduc-
tivity w i l l be taken during sampling.
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At least 10% of the samples will be collected in duplicate as
field quality control samples. Field blanks will be furnished at one
per day or one per shipment if more than one shipment is made in a
day. A total of 45 samples (pending a determination by IEPA concern-
ing the existing wells), including quality control samples, will be
collected and analyzed for all HSL compounds, metals, and cyanide.

2.5 SURFACE WATER/SEDIMENT SAMPLING
Twenty-three surface water and 33 water sediment samples (includ-

ing QC samples) will be collected from Creek Sectors A, B, C, D, E,
and F, and Site M. Composite samples may be collected for both sur-
face water and sediments within each site location. All composite or
qrab samples will be designated as such. All surface water and water
sediment samples will be analyzed for HSL compounds, metals, and
cyanide (see Table 2-2). All surface water samples will be field
tested for pH, temperature, and conductivity. The following describes
the sample locations at each site.

Creek Sector A
Three composite water samples will be collected from Creek Sector

A. Samples will be collected from different depths and different
locations along each of three profiles, one upstream, one midstream,
and one downstream. A composite w i l l be made for each profile.

Creek Sector B
Three composite water samples will be collected from Creek Sector

B. Sampling will be performed as described for Creek Sector A.

Creek Sector C
Water samples will be collected from different depths and dif-

ferent locations from upstream and downstream profiles in Creek Sector
C. A composite wil l be made for each profile. Sediment samples wi l l
also be collected from 1-foot cores from three locations on each pro-
file, and a composite made for each orofile.

Creek Sector D
One composite water sample w i l l be collected from a downstream

profile in Creek Sector D. Sampling will be performed as described
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for Creek Sector C. Two composite sediment samples will be collected
from upstream and downstream profiles, as described for Creek Sector
C.

Creek Sector E
Composite water samples and composite sediment samples will be

taken from three profiles (one from each) one upstream, one midstream,
and one downstream in tree'K "Sector I. 'water samp'ies wiYi 'oe coYiecteti
and composited as for Sector A. Sediment samples will be collected
and composited as for Sector C. Seven additional sediment grab
samples will be taken from points where surface drainage or effluent
pipes discharge into the creek.

Creek Sector F
Currently, IEPA wishes to defer sampling Creek Sector F pending

results from the sampling at Creek Sector E. If Creek Sector E shows
contaminants in the downstream area, sampling will be scheduled in
Creek Sector F. If Creek Sector F is sampled, it will be done in the
same manner as Creek Sector E.

Site M
Two water samples and three sediment samples w i l l be collected

from Site M. This site is an abandoned materials pit located adjacent
to the creek. Depth, temperature, conductivity, and pH of the pond
will be measured in the field. Two composite water samples will be
collected using a Kemmerer bottle or negative/positive pressure sam-
pling device. Three random sediment samples will be collected from
the northwest, southwest, and east-central portions of the pond.
Sediment sampling will be conducted using a Peterson steel dredge.
This sampling may require a boat.

2.6 SOIL GAS SURVEY
The soil gas monitoring (SGM) survey will be conducted at 96

locations, in the sequence presented below. The number of locations
to be sampled during each seauence is indicated in parentheses.
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• Dead Creek area south of Queeny Avenue: Sites H and L on the
east side of the Creek, and Site G on the west side of the

• Site M (6 locations);

• Site N (12 locations);

• Along the banks of sections of Dead Creek (Sectors A through
E) (10 locations);

• Site K (6 locations) ;

t Site J (10 locations); and

• Site I (20 locations).
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3. SAMPLING PROCEDURES

3.1 AIR INVESTIGATION
The air investigation will include:

0 Surveying of sites for "hot spot" off-gassing;
• Identifying and quantifying air releases; and
t Determining background contaminant levels.

The air investigation wi l l include two phases: preliminary
source identification and remedial air investigation.

A meteorological station will be set up prior to on-site work to
provide baseline data concerning wind direction and speed. This
information w i l l be used to determine locations for perimeter monitor-
ing. A baseline volatile organic vapor survey will be conducted on
the site prior to any sampling effort to identify areas where poten-
tial air problems may exist.

Each site then will be surveyed with an HNu, OVA, or other moni-
toring equipment. Instrument readings will be recorded for subseauent
review and analysis. During this baseline survey, the presence and
location of any staining on the ground or exposed waste materials wi l l
also be noted and recorded in the field logbooks. An assessment of
the vegetative cover on each site will also be made to assist in the
planning of additional particulate studies. OVA and HNu values will
be recorded for further evaluation.

To achieve the optimum level for the presence of volatile
organics in the air, the baseline volatile organic vaoor survey should
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be conducted when ambient air conditions would provide the highest
levels. Best results will occur when the air temperature exceeds 80"F
and the wind speed is below five miles per hour (mph). Additionally,
this baseline survey should be preceded by at least several days of
warm weather. Upon completion of this baseline survey, the data will
be reviewed with respect to historical information collected regarding
waste types and disposal practices.

After all the sites have been surveyed, additional work may be
scheduled for those sites demonstrating contaminant air releases.
This will entail quantifying and qualifying the exact nature of con-
taminants being released. High-volume particulate samplers (for
detecting metals and low or semi-volatile organic compound contamin-
ants) and Tenax tube collectors (for detecting volatile contaminants)
will be set up in at least one upwind and two downwind locations from
each area to be investigated. Several additional stations may be dis-
tributed to identify base levels of contaminants. High-volume filters
and Tenax tubes w i l l be shipped to E & E's Analytical Services Center
(ASC) for 'analysis.

Additional air monitoring data can be inferred from the soil gas
monitoring investigation. In this study, volatile substances are
traced in the vadose zone. Data from this study can be extrapolated
to indicate areas of probable emission of contaminants to the air
through natural volatilization.

3.2 SURFACE SOIL SAMPLING
Surface soil samples will be collected according to the proce-

dures described below:

• Samples will be collected to a depth not to exceed 1 foot.

• Using a stainless steel coring device, soil samples will be
collected from the ground surface.

• The samples will be transferred to an 8-ounce wide-mouth glass
container. As many scoops as necessary w i l l be taken until
the sampling bottle is filled.
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2. PROJECT BACKGROUND

2.1 PROJECT AREA DESCRIPTION AND HISTORY
The Sauget sites project area includes six segments of Dead

Creek, an intermittent stream, and 12 sites in the towns of Sauget and
Cahokia, St. Clair County, Illinois. Figure 1-1 shows the sites and
the segments of Dead Creek. Each site or creek segment has been
assigned an alphabetical designation. Individual site maps are
included in Appendix G.

The history of the project area is not completely documented, but
will be investigated as part of the RI/FS. However, some existing
data concerning the area have been reviewed and are summarized herein.
These data also were used in the development of the Work Plan. One
data source evaluated was the IEPA report "A Preliminary Hydrogeologic
Investigation in the Northern Portion of Dead Creek and Vicinity"
(April 1981, known as the St. John Report). Relevant portions of this
report are provided as Appendix A. Other sources evaluated include:

• All existing file data from IEPA central and regional offices
(Divisions of Air, Water Pollution, and Land Pollution);

• File data from the state Attorney General's office, Spring-
field, Illinois;

• United States Environmental Protection Agency (USEPA) file
data (Divisions of Enforcement, Water Quality, and Air);
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• Illinois State Geological Survey published and open-file
reports;

• Illinois State Water Survey published and open-file reports;
and

• U.S. Army Corps of Engineers (St. Louis Regional Office) pub-
lished reports and open-file data.

A number of locations within the project area were initially
developed as sand pits (Sites G, H, I, and M) and the excavations were
subsequently filled in with a variety of unknown materials, including
wastes from sources in the towns of Sauget, Cahokia, and the East
St. Louis area. According to the St. John report, the contamination
of Dead Creek was likely due to tank truck residues and washout mate-
rials that were discharged by Harold Waggoner Trucking Company, and
subsequently, Ruan Trucking Company. Other potential sources of con-
tamination in Dead Creek include the following:

• Discharges from the Midwest Rubber Company, whose effluent
pipeline led from their factory to the creek. This pipeline
was removed sometime in the mid-1960s.

• Discharges from the holding ponds at Cerro Copper Products
Company (Cerro Copper). Prior to the sealing of a culvert
beneath Queeny Avenue, these ponds were headwaters for Dead
Creek. At that time, the ponds received discharges from Cerro
Copper and Monsanto Chemical Company (Monsanto).

«. foraiwd.wA.ter diicJrarq^s, from. o.a.<it di.sĵ as,a.l p.!ti/landfills, in
the v i c i n i t y of the creek.

The IEPA became aware of the project area in May 1980 as a result
of a problem with periodic smoldering of materials in a ditch (Dead
Creek). The problem did not appear to be serious until, in August
1930, a local resident's dog, after rolling in the ditch, died of
apparent chemical burns. IEPA subsequently performed preliminary sell
and water sampling to determine conditions in the ditch. The soil in
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the ditch was found to contain high levels of phosphorus, heavy
metals, and polychlorinated biphenyls (PCBs). As a result, the IEPA
restricted access to the area. This involved the installation of
7,000 feet of snow fence around the ditch and the pond between Queeny
Avenue and Judith Lane. According to IEPA, soils and groundwater were
polluted in the area, and a detailed study would be needed to assess
the extent of pollution.

A brief description and history of each of the sites and creek
segments within the project area is provided below. The alphabetic
site and creek segment designations used below will be used for all
reports, maps, and other deliverables.

2.1.1 Dead Creek Sectors
Dead Creek flows southwest through the towns of Sauget and

Cahokia and discharges into the Prairie DuPont floodway, which in turn
discharges into the Cahokia Chute of the Mississippi River. In gen-
eral, Dead Creek is a small (8 to 10 feet wide), intermittent stream
which serves as a conduit for drainage from the American Bottoms Area
in St. Clair County. The hydrology of the creek is not well-defined,
and will be assessed in this project. Water depths in the creek vary,
and are entirely dependent on seasonal fluctuations. Six segments of
Dead Creek have been designated as part of the project. The creek
segments are shown on Figure 1-1. These are defined as fo l lows:

• Creek Sector A - Dead Creek north of Queeny Avenue;

• Creek Sector B - Dead Creek between Queeny Avenue and Judith
Lane;

• Creek Sector C - Dead Creek between Judith Lane and Cahokia
Street;

• Creek Sector D - Dead Creek between Cahokia Street and Jerome
Lane;

• Creek Sector E - Dead Creek between Jerome Lane and the cul-
vert north of Parks College; and
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t Creek Sector F - Dead Creek south of the culvert at Parks Col-
lege to the discharge point into Prairie OuPont floodway.

Creek Sector A consists of a dammed section of Dead Creek which
has been used as holding ponds by Cerro Copper. Discharges to these
ponds are presently limited to surface drainage and roof drainage.
Discharges to groundwater via seepage, and possible loss of contents
via leakage at the dam are believed to occur. Land use in the Creek
Sector B area includes industry in the northern portion, and agricul-
tural fields on both sides of the creek in the southern portion. The
remainder of the creek flows through residential/commercial areas in
the Town of Cahokia.

2.1.2 Terrestrial Sites
There are 12 terrestrial sites of known or suspected contamina-

tion within the project area. These sites have been classified alpha-
betically, G through R, and are briefly described below. The sites
are shown on Figure 1-1.

Site G - IEPA Sites 1 and 2
The examination of historical photographs revealed that waste

disposal operations at this site began in approximately 1955. Prior
to that time, the area was used for agriculture. No information has
been found concerning past operators or sources of disposal for this
site. Drums containing a black cinder-like solid have been observed
at the surface. Pits containing oily wastes have also been observed.
In addition, the site has been used extensively for the surface dis-
o.o.s.a-1 of qe_neral waste., Qriajnally.., IEPA Site 1 was considered to be
the area of previous waste disposal; IEPA Site 2 was the surrounding
area. However, since the area between the, side^ was undefined, the
two were combined for purposes of the RI.

Site H - IEPA Sites 3 and 4
This site was a former sand and gravel pit which was filled with

construction debris and other wastes. Monsanto notified USEPA in 1981
that drums of solvent, other organics, and inorganics were buried
on-site. Waste disposal occurred on-site from about 1944 until 1957.
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Prior to 1940, the Site H area was a cultivated agricultural field.
The area contiguous to the site to the south is still used for agri-
cuTture. Tne inVtia'i purpose of excavation at 'Site 'h in t'ne ear'iy
1940s was to obtain sand for the construction of roads, since wartime
demand had significantly increased industrial activity in the area.
Following World War II, surplus materials including chemicals and,
reportedly, munitions were disposed of in excavated sand pits through-
out the area. It is likely that municipal wastes from the towns of
Sauget and Cahokia were also disposed of at Site H. The site has been
covered, graded, and vegetated and is now inactive. Currently, the
site is owned by Roger's Cartage Company. IEPA Site 3 was the actual
disposal area and IEPA Site 4 was the surrounding area. Since there
was no definite boundary between these IEPA sites, they were combined
as Site H for the purposes of the RI.

Site I - IEPA Sites 5 and 6
The southern half of this site was contiguous with Site H until

separated by the construction of Queeny Avenue. Disposal operations
at Site I followed the historical progression as outlined above for
Site H. Cerro Copper purchased property west of Site I in 1957 from
the Lewin-Mathes Company. In approximately 1962, Cerro Copper added
additional properties, including Site I, to their holdings. The site
is presently covered with rip-rap and gravel, and is used by Cerro
Copper for equipment storage. Creek Sector A is located immediately
west of Site I on Cerro Copper property. Since the only differenti-
ation between IEPA sites 5 and 6 was historical progression, they were
combined as Site I for purposes of the RI.

Site J - IEPA Site 7
Site J consists of an unlined pit and a surface disposal area

utilized by the Sterling Steel Foundry Company (Sterling). Sterling
began operations at this location in approximately 1922. The surface
disposal area occupies a triangular piece of Sterling Steel property
covering approximately six acres to the northeast of the plant
building. Examination of historical aerial photographs indicates dis-
posal activity in this area began sometime between 1973 and 1978.
Wastes disposed of at Site J include casting sand, demolition debris,
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and scrap metal. An unlined pit is located immediately south of the
surface disposal area. Dimensions of this pit are roughly 50 feet x
50 feet. The pit was excavated in approximately 1950 for the purpose
of collecting and allowing settlement of baghouse dust from the foun-
dry furnace.

Additional areas of interest at Sterling Steel include a second
unlined pit and an incinerator, which are not included in the scope of
work for this project. The pit, located southeast of the plant
building, was excavated in approximately 1955 as a borrow area for
road construction material. The majority of the original excavation
has since been filled with casting sand and scrap metal. The incin-
erator was used for burning plant trash from 1970 until approximately
1981.

Site K - IEPA Site 8
Historical photographs suggest possible waste disposal operations

at this site. Excavation at the site began sometime in the late
1950s. No data have been generated for Site K. Since the excavation,
the site has been covered and graded. At present, a trailer park and
a small trucking company occupy the site.

Site L - IEPA Site 9
Historical photographs and IEPA file information indicate that a

surface impoundment once existed at this site. Waggoner Trucking Com-
pany (Waggoner), an industrial waste hauler that specialized in
hauling hazardous waste, used the site between 1964 and 1974 for
washing trucks. Initially, the wash water was discharged to Dead
Creek. Waggoner was ordered by the IEPA to cease discharging wash
water to the creek in 1971. Subsequently, the surface impoundment was
excavated for the purpose of "storing" the wash water. However, since
the impoundment was not lined, this practice constituted disposal of
liquids potentially containing hazardous constituents. Waggoner sold
the property and operations to Ruan Trucking Company (Ruan) in 1974.
Ruan reportedly continued to use the surface impoundment until 1978.
Metro Construction Company (Metro) leased the property from Ruan in
1973 for the purpose of operating a heavy-equipment maintenance and
repair shop. Metro subsequently purchased the property and covered
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the impoundment. Presently, the area is covered with cinders and is
used for equipment storage.

Site M - IEPA Site 10
Site M consists of a former borrow pit which was used by the Hall

Construction Company (Hall Construction). The pit is located immedi-
ately east of Dead Creek and contains water year-round. It is sepa-
rated from the creek by a ridge. However, following heavy rains,
overflow from the creek has been observed in the pit. The pit was
excavated in the early 1950s, and was subsequently partially filled
with unknown materials. A fence was installed around Site M concur-
rently with the restriction of access to Sector B of Dead Creek.

Site N - IEPA Site 11
Hall Construction occupies the Site N property. Examination of

historical photographs indicates a possible disposal operation was
conducted at this site between 1955 and 1968. No data have been
generated, and IEPA has no'file information concerning this site. The
excavated area has since been filled with unknown materials. Pres-
ently, Hall Construction uses the property for equipment storage.

Site 0 - IEPA Site 12
Site 0 consists of four covered lagoons which were formerly used

for sludge dewatering by the Sauget Wastewater Treatment Plant. This
practice occurred from approximately 1968 to 1973. These lagoons
cover about 22 acres to the south of the treatment plant. Over 90% of
the influent to the plant is from Sauget area industries. Effluent
from the treatment plant has exceeded permit limitations continuously
since the early 1970s. Construction of a potable water line was ini-
tiated in 1983 in the area of the former lagoons. When workers com-
plained of strong organic odors from excavations in the area, con-
struction activity was halted, and the water line was subsequently
rerouted. Presently, the lagoons are covered and vegetated, and an
access road to the new American Bottoms Regional Treatment Plant has
been constructed through the area.
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Site P - IEPA Site 13
This site is an lEPA-permitted landfill. On several occa-

sions between 1977 and 1981, IEPA inspectors noted hazardous waste
disposal activities at the site in violation of the landfill permit.
The wastes disposed of included empty drums with residues of Monsanto
ACL-85; residues of phosphorus pentasulfide; and Monsanto ACL filter
residue. A permit was issued by IEPA to dispose of diatomaceous earth
filter cake from Edwin Cooper, Inc. (Ethyl Corporation). Reportedly,
the ACL filter residue ignited when it came into contact with the
diatomaceous earth filter cake. A highly permeable material which
contains heavy metals was used for cover at the site. As a result,
there is a potential for leaching of hazardous materials. The site is
still permitted, but is presently inactive.

Site Q - IEPA Site 14
Site Q was an unpermitted landfill covering approximately 140

acres which reportedly accepted hazardous wastes. The site was oper-
ated by Sauget and Company between 1959 and 1973 as a municipal land-
fill. (Sauget and Company concurrently operates Site R, located
vnimti''!tf«.tV> 'wsrA t/i Vrrvi ViVfc.\ Vrft-jMrc.Vi'WTi T-s^/t/rVs ^T-OTI YrfeViVn -tfjVi-
cials, and later the IEPA, cite violations during this period
including lack of daily cover, open burning, and disposal of drummed
waste at Site Q. The majority of the site has been covered with
unsuitable material, including flyash and cinders. In 1980, workers
uncovered buried drums in the northern portion of the site during
construction of a railroad spur. Sampling in 1983 by the USEPA Field
Investigation Team (FIT) indicated the presence of 63 of 117 priority
pollutants in the subsurface soils at the site. Site Q is presently
occupied by The Pillsbury Company, which operates a shipping and
receiving facility.

Site R - IEPA Site 15
Site R is the Sauget Toxic Dump, which was used by Monsanto for

the disposal of industrial wastes between 1957 and 1977. The site
covers roughly 34 acres, and is located immediately west of Site Q,
and approximately 150 feet east of the Mississippi River . Ini-
tially, disposal practices at Si te R included the dumping of bulk
liquids directly onto the ground. Reportedly, cinders were used as
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intermediate cover at the site. This is substantiated by pictures
taken by IEPA during inspections of the facility. Drummed wastes were
not segregated in any manner. A flood event was reported in 1973, at
which time an earthen berm constructed to the west of the dump was
washed out. The site has been extensively studied since its closure
in 1977. A Monsanto feedstock tank farm is located adjacent to the
site in the northwest corner. Presently the site is clay- capped and
vegetated.

2.2 ENVIRONMENTAL SETTING
2.2.1 Geology

The Dead Creek project area is situated in the Mississippi River
floodplain on valley deposits. The valley deposits consist of a thin
mantle of Cahokia Alluvium, and thicker glacial outwash known as the
Henry Formation.

The Cahokia Alluvium was derived from the erosion of till and
loess, and consists of unconsolidated, poorly sorted silt with some
local sand and clay lenses. In the Dead Creek area, the Cahokia Allu-
vium has a thickness ranging from 6 to 20 inches and a laboratory per-
meability on the order of 7 x 10"6 cm/sec. The Cahokia Alluvium
rests uncomformably on the Mackinaw member of the Henry Formation.
The Henry Formation is Wisconsin glacial outwash in the form of valley
train deposits. It consists of a sequence of subrounded, moderately
sorted sands and gravel, coarsening downwards. The Henry Formation
has a thickness ranging from 100 to 114 feet and a laboratory permea-
bility on the order of 4 x 10"3 cm/sec. Due to its thickness,
permeability, and water capacity, the Henry Formation is a major aqui-

deposit is a limestone of Mississippian age (Figure 2-1).

2.2.2 Groundwater Occurrence
At most locations in the project area, Henry Formation sands,

which rise to within 14 feet of the surface on the average, are the
major aquifer. Exceptions occur in the northern and southern portions
of the creek, where the silt mantle thickens and the groundwater level
encounters it.
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Water table conditions, as opposed to leaky artesian conditions,
prevail at the site because the lower portion of the alluvial silt is
permeable enough (5 .4 x 10"3 cm/sec) not to impede vertical move-
ment of the groundwater.

Potentiometric surface maps developed by the IEPA indicate that
the hydraulic gradient is very flat in the project area. The gradient
is 3 feet/1,060 feet, or .00283, generally moving to the west, but
with local fluctuations apparent.

2.2.3 C l ima te
The project area is located in the northern temperate zone which

is characterized by warm summers and moderately cold winters. The
average annual precipitation in the area is about 38 inches, based on
data from Edwardsville, Illinois. The greatest amounts of rainfall
occur from March through June. Then a gradual monthly decline occurs
until December. With the average calculated evapotranspiration calcu-
lated at about 33 inches, the average potential water surplus is about
5 inches a year. Some of this surplus water infiltrates the soil and
moves downward.

2.3 PREVIOUS INVESTIGATIONS
Previous investigative activities in the project area have

included sampling of groundwater, surface water, sediment, surface
soil, subsurface soil, and air quality. These investigations include
the following:

• IEPA - Preliminary Hydrogeologic Investigation in the Northern
Portion of Dead Creek and Vicinity, April 1981 (described in
the St. John Report).

• USEPA Field Investigation Team (FIT) - Soil Sample Results for
Chemical Contamination Below Sauget/Sauget Landfill in Sauget,
Illinois, December 16, 1983.

/

• IEPA - Illinois Air Quality Report, 1984, published in June
1985.
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• Various IEPA open-file investigations, including analytical
data and correspondence memoranda.

• USEPA Technical Assistance Team (TAT) data and memoranda con-
cerning leachate sampling at the Sauget Toxic Landfill,
November 1981.

The following sections briefly describe both the general (Section
2.3.1) and site-specific (Section 2.3.2) sampling and analytical work
that has been conducted in the project area, and summarize the results
of this work.

2.3.1 General Groundwater, Surface Water, and Air Quality Investiga-
tions

Groundwater
The 12 monitoring wells installed by the IEPA in 1980 were sam-

pled twice during the IEPA Preliminary Hydrogeologic Investigation .of
Dead Creek and Vic in i ty (St. John Report, Appendix A). The locations
of these wel ls are included in Appendix A, as are the analytical
results. The St. John Report specifically studied the groundwater in
the vicinity of Sites G, H, I, and L. In addition to these wells,
four private wel ls off-site along with on-site Well G 108 were sampled
to establish the background water quality. Water samples were col-
lected and preserved according to IEPA standards; however, the samples
were not filtered.

Inorganic chemical parameters, which were analyzed for background
quality, indicated that iron, manganese, and phosphorus were generally
above the state's water quality standards. Analysis of samples from
these wel ls showed no organics above the detection limit of 1.0 part
per bi11 ion (ppb).

The following is a summary of downgradient groundwater quality
(as outlined in the St. John Report) for wel ls installed during the
IEPA preliminary hydrogeologic investigat ion.

Concentrations of copper, iron, manganese, phosphorus, and resi-
dua ls -on evaporation ( R . O . E . ) in the downgradient wel ls exceeded the
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standards and background levels in every well, Lead, phenolics, sul-
fate, and zinc were above the standards in six or more wells.

PCBs were detected in three wells: G101, G102, and G110 (see
Appendix A). Other organics detected, such as chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloro-
anilines, were mostly associated with wells G107 and G112, although
some other organics were also found in wells G102, G109, and G110.
All of these organics were found in relatively high concentrations and
were not found in the background wells. The organic and inorganic
analyses discussed above indicate groundwater pollution in the area
from various sources.

Among the wells, it appears that the groundwater in Well 6109 is
the most polluted; ammonia, arsenic, cadmium, copper, iron, manganese,
nickel, pH, phenols, phosphorus, R.O.E, sulfate, and zinc exceeded the
water quality standards several times over. Other parameters for
which no standards exist were found at high concentrations. This well
is located between Dead Creek and the former disposal impoundment
(Site L).

Two wells, G112 and G107, exhibited concentrations of metals sub-
stantially above the state water quality standards. These wells are
located downgradient of Sites I and G, respectively. The highest con-
centrations of organics were also detected in samples from these
wells. In G107, two samplings have shown that chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, and chloroaniline are pres-
ent. In G112, chlorobenzene, dichlorobenzene, and chloroanil ine 'were
detected. Other highly polluted wells include G110, G106, G105, G103,
and G102 in which several inorganic parameters were found to exceed
the background levels and the standards.

When compared to background levels, monitoring wells G101 and
G104 indicate little evidence of pollution. This is probably due to
the locations of the wells away from the pollution sources in the
project area, and the attenuation of the chemicals over the long flow
distance and time. Although Well G101 is located relatively close to
the southwest corner of Site G (a distance of approximately 100 feet),
both wells are located at least 400 feet from Dead Creek. Also, G101
and G104 are the only wells in the IEPA study which are located west
of a large depressional area situated south of Site G. This area
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standards and background levels in every well. Lead, phenolics, sul-
fate, and zinc were above the standards in six or more wells.

PCBs were detected in three wells: G101, G102, and G110 (see
Appendix A). Other organics detected, such as chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, cyclohexanone, and chloro-
anilines, were mostly associated with wells G107 and G112, although
some other organics were also found in wells G102, G109, and G110.
All of these organics were found in relatively high concentrations and
were not found in the background wells. The organic and inorganic
analyses discussed above indicate groundwater pollution in the area
from various sources.

Among the wells, it appears that the groundwater in Well G109 is
the most polluted; ammonia, arsenic, cadmium, copper, iron, manganese,
nickel, pH, phenols, phosphorus, R.O.E, sulfate, and zinc exceeded the
water quality standards several times over. Other parameters for
which no standards exist were found at high concentrations. This well
is located between Dead Creek and the former disposal impoundment
(Site L).

Two wells, G112 and G107, exhibited concentrations of metals sub-
stantially above the state water quality standards. These wells are
located downgradient of Sites I and G, respectively. The highest con-
centrations of organics were also detected in samples from these
wells. In G107, two samplings have shown that chlorophenol, chloro-
benzene, dichlorobenzene, dichlorophenol, and chloroaniline are pres-
ent. In G112, chlorobenzene, dichlorobenzene, and chloroanil ine 'were
detected. Other highly polluted wells include G110, G106, G105, G103,
and G102 in which several inorganic parameters were found to exceed
the background levels and the standards.

When compared to background levels, monitoring wells G101 and
G104 indicate little evidence of pollution. This is probably due to
the locations of the wells away from the pollution sources in the
project area, and the attenuation of the chemicals over the long flow
distance and time. Although Well G101 is located relatively close to
the southwest corner of Site G (a distance of approximately 100 feet),
both wells are located at least 400 feet from Dead Creek. Also, G101
and G104 are the only wells in the IEPA study which are located west
of a large depressional area situated south of Site G. This area

2-13



contains water during the majority of the year, possibly indicating
groundwater discharge to the depression. This would reduce the like-
lihood of finding contaminants in these wells. Elevated levels of
contaminants detected in Well G107, located immediately south of Site
G in the depression, lends support to this possibility.

In addition to the preliminary hydrogeological investigation in
the vicinity of Dead Creek, the IEPA has sampled monitoring wells at
Site R which were installed by a contractor for Monsanto. The loca-
tions of these wells are shown on Tigure "2-"2, and tne ana'iyticcfi
results are presented in Tables 2-1 and 2-2. These results indicate
the presence of high levels of organic contaminants in all wells
sampled in 1979 and 1981. Organic contaminants detected include
biphenylamine, chlorobenzene, chlorophenol, chloronitrobenzene,
dichlorobenzene, dichlorophenol, diphenylether, phenol, and trichloro-
phenol. Aliphatic hydrocarbons were also detected, but were not
specified. Several metals exceeded IEPA water quality standards in
the 1979 sampling. These included copper, lead, manganese, nickel,
and zinc.

Additional groundwater investigations are presently in progress
at Sites 0 and R. A contractor for Monsanto is conducting these
investigations, and no data have yet been released.

Surface Occurrence
The surface waters in the Sauget sites area which were sampled

and analyzed by IEPA personnel include the holding ponds for Cerro
Copper (Site I), the pond in the former Hall Construction sand pit
(Site M), and the creek waters downstream from Judith Lane (Creek
Sectors C through F). The locations of these sample points, as well
as, tba w/tlyti.ca.1 re.sjilt'v of the. s.armj.li.nq, efforts.., are included in
Appendix A.

Sjxrface. Water Quality,
Analysis of the Hall Construction (Site M) pond (sampling loca-

tions S501 and S502, as presented in the St. John Report; see Appendix
A) indicated that the water is somewhat polluted, with copper, phos-
phorus, and iron concentrations slightly above the water quality
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Table 2-1

ANALYSIS OF GROUNDWATER SAMPLES FROM
SAUCET TOXIC DUMP

(COLLECTED BY IEPA ON OCTOBER 12, 1979)

Inorganics

Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Zinc

Organic 3

Aliphatic hydrocarbons
Chlorophenol
Chlorotoluene
Dichlorobenzene
Diphenylether
Phenol

B-9S

.01

.02

.03
1.2
290
0.2
31
7.8
0.6
3.3

ft

70

21

B-9D B-13D

.004 .002
.01
.04

.32 .87
1 00 1 30

0.3
10 27
1 1.4
0.2 1.9
.36 3

»
40 10

56 10

B-15S B-17S

.002 .002

.01
.14 .42
56 110

0.1
83 11
1 .8 .99
0.1 0.1
0.4 .52

» *

.34 11

.32
14.3 41.5

B-19S

.007

.01

.03
1.6
230
0.2
28
2.8
0.2
.87

*

.81
13
1.6
2.1
22

Notes;

All results in porn.
Blanks indicate below detection limits

•Contaminants present, but not quantified.
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Table 2-2

ORGANIC ANALYSIS OF GROUNOWATER SAMPLES FROM
THE SAUfiET TOXIC DUMP

(COLLECTED BY IEPA ON MARCH 25, 1981)

B-1 B-6S B-9S B-90 B-11S B-1 10 B-15D B-170 B-19D

Aliphatic hydrocarbons

Biphenylamine

Chlorobenzene

Chlocophenol

Chloronitrobenze"e

Oii-lil<»rol)«n/i:"«

Dichlorophendl

Trichlorophert°l

4,000

1,800 250 15,000 1,100 1,300 860 660

3,000 130 720 810 1,000 2,800 2,800 650 300

6,600 5,300 11,000 12,000 13,000 3,200 3,200 950

2,500 1,500

2,600 1,000 800 930 420 360

1,100 700 630 2,900 670

1,200

Notes:

All results i" «*J/1 (ppl>).
blanks indicate below detection limit.



standards. PCBs were also identified (at 0.9 ppb and 4.4 ppb concen-
trations).

Analyses of downstream samples S301 (Creek Sector C) and S302
(Creek Sector E) showed slightly elevated concentrations of copper and
phosphorus when compared to the standards. A small amount of PCB (1.0
ppb) was detected in S301.

On the other hand, the samples taken from the Cerro Copper (Site
I) holding ponds (sampling locations S503 and S504) show elevated con-
centrations of copper, iron, lead, mercury, nickel, phosphorus, sil-
ver, and zinc. PCBs (at concentrations of 22 and 28 ppb) and ali-
phatic hydrocarbons (23,000 ppb) were also detected in these samples.

Air Qua!ity
Summary data on project area air quality were compiled from the

"Illinois Annual Air Quality Report, 1984," published by the IEPA in
June 1985. The nearest monitoring location to the project area is at
13th and Tudor in East St. Louis, Illinois. Because the project area
is located in a more industrialized area than the monitoring location,
some of the recorded values may represent lower pollutant concentra-
tions than occur closer to the project area. The results of the 1984
monitoring are summarized in Table 2-3.

These data indicate that the air quality in the project area
exceed.s the National and Illinois Ambient Air Quality Standards for
particulate matter; however, particulate concentrations have consis-
tently improved since 1979. The standard for ozone was violated twice
during the year. The high concentrations occurred in June (1.31 ppm)
and July (0.128) ppm). The highest concentration in August equalled
the ozone standard (0.120 ppm). All other parameters for which ambi-
ent air quality standards exist were within acceptable levels.

No standards exist for sulfates, nitrates, and metals; however,
the study area had the highest recorded ambient concentrations of cad-
mium and selenium in the state. The East St. Louis metropolitan area,
which also includes Granite City and Wood River, had the highest
metals concentrations in the state.
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Table 2-3

STUDY AREA AIR QUALITY SUMMARY

Study
Mean

Area
Std. Dev.

Primary
Standard

Secondary
Standard

Part iculate Matter (TSP)
Annual Geometric Mean

Sulfur Dioxide (SO,)
Annual Arithmetic Mean

Nitrogen Dioxide
Annual Arithmetic Mean

Lead
Annual Mean

Carbon Monoxide
8-hour average
1-hour average

77 ug/m3 1.5

1st 3rd

12.0 ppm 10.8 pom 10.2 ppm
6.9 ppm 5.7 ppm 5.2 ppm

75 ug/m3 60 ug/m3

0.020 ppm 3.31 0.03 ppm

0.023 pom 1.64 ppm 0.053 ppm

0.44 ug/m3 _- 1.5 ug/m3

35 ppm
9 PPm

0.053 ppm

1 .5 ug/m

35 ppm
9 pom

Ozone
1st 2nd

0.131 ppm 0.128 ppm 0.12 ppm 0.12 ppm

S04~2 Annual Arithmetic Mean 11.7 ppm

NO" Annual Arithmetic Mean 3.9 pom

As Annual Arithmetic Mean 0.008 ppm

Be Annual Arithmetic Mean 0.000 ppm

Cd Annual Arithmetic Mean 0.019 ppm

Fe Annual Arithmetic Mean 1.27 ppm

Mn Annual Arithmetic Mean 0.057 ppm

Ni Annual Arithmetic Mean 0.005 ppm

Se Annual Arithmetic Mean 0.004 ppm
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2.3.2 Site-Specific Investigations
Several of the sites in the Dead Creek Project area have been

studied in the past, or were part of a general study of possible
contaminant sources in the Dead Creek area. These include sites G, H,
I, L, M, 0, Q, and R. No studies have been conducted to date at sites
J, K, or N. The results of the sampling that has been conducted are
summarized below.

Site G. Analysis of groundwater samples collected in 1980 and
1981 by the IEPA (as detailed in the St. John Report) revealed chlori-
nated phenols, benzenes, PCBs, phosphorus, and lead. Surface soil
samples revealed arsenic, lead, and PCBs. Subsurface soil sampling in
Dead Creek showed PCBs to a depth of• 6 feet. Soil samples were also
collected by the IEPA on the dates listed above, and are included in
the St. John Report.

Site H. Groundwater samples collected downgradient from this
site in 1980 and 1981 by the IEPA were found to contain PCBs. No
other sampling has occurred at this site.

Site I. Downgradient groundwater samples collected during the
IEPA study in 1980 and 1981 revealed contaminants including chloro-
benzene, dichlorobenzene, and metals. Surface sediment samples from
the holding ponds (Creek Sector A) indicate PCBs, aliphatic hydro-
carbons, dichlorobenzene, and arsenic. Surface water sampling at the
holding ponds indicated the water contained nickel, arsenic, zinc,
PCBs, and aliphatic hydrocarbons.

Site J. No studies have been conducted at this site.

Site K. No studies have been conducted at this site.

Site L. Downgradient groundwater sampling conducted by the IEPA
in 1980 and 1981 indicated chlorophenol and cyclohexanone. Soil sam-
î las. indi.ca.tpji the. £re.s.ence. of PC8.S, and trichlQrabenz&ne.. A hia_h
level of total hydrocarbons was found in the soil.
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Site H. The results of surface sediment sampling conducted by
the IEPA in 1981 indicated the presence of PCBs, arsenic, and mercury.
Surface water samples, taken at the same time, indicated low levels of
PCBs and phosphorus.

Site N. No studies have been conducted at this site.

Site 0. Preliminary soil/waste sampling in areas to the north-
west of the former lagoons conducted by IEPA in 1982 indicated PCBs
and solvents were present at elevated levels. A number of surface
soil samples taken in 1983 by the IEPA (and split samples by a private
contractor for the Town of Sauget) contained dioxin.

Site P. The IEPA collected soil/waste samples at this site in
1979. However, no results from this sampling effort could be located.
IEPA site inspection reports indicate the presence of phosphorus
pentasulfide, and miscellaneous containers of residual material.

Site Q. Subsurface soil sampling conducted by the USEPA FIT con-
tractor in 1983 indicated the presence of 63 organic priority pollu-
tants and dioxin. These samples were taken in 1983 in the northern
portion of the site. Leachate samples collected in 1982 by the IEPA
at the landfill boundary along the Mississippi River revealed several
organic solvents.

Site R. In the early 1970s, the groundwater was sampled by the
IEPA and analyzed for some indicator parameters. Subsequent ground-
water sampling conducted by the IEPA in 1979 and 1981 indicated the
presence of numerous organic contaminants in monitoring wells at the
site. Leachate sediment samples have been taken on numerous occasions
by the IEPA. The leachate and sediment samples taken in 1981 by the
USEPA Tactical Assistance Team (TAT) contractor indicated the presence
of solvents and dioxin.
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3. REMEDIAL INVESTIGATION

The RI involves two parts: preliminary tasks (1 through 6)
involving the development of guidelines and background data for the
project as a whole, and the primary RI tasks (7 through 11) involving
the implementation of the field investigations, analysis of samples,
identification of potential environmental risks, remedial technolo-
gies, and preparation of the RI report. The scope of work for each of
these tasks is described below.

3.1 PRELIMINARY RI TASKS
3.1.1 Task 1: Initial Meeting

An i n i t i a l meeting was held on September 25, 1985, between IEPA
representatives and the E & E staff assigned to the Dead Creek Proj-
ect. At the meeting, team members were introduced, IEPA objectives,
the scope of the study, and sensitive issues were discussed; and chan-
nels of communication and reporting were established.

3.1.2 Task 2: Work Plan
This plan defines the objectives of the RI/FS, and details the

scope of work and schedule for accomolishing the RI/FS. The Work Plan
is a flexible working document which serves to direct the work toward
achieving the objectives of the study.

The Work Plan consists of: background information on the project
and the project area; a definition of the objectives and scope of
work; a Sampling Plan, which addresses all pertinent field activities;
a Health and Safety Plan; a Quality Assurance Project Plan (QAPP),
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• When tools are to be reused to collect a new sample, they will
be decontaminated to avoid cross-contamination.

• Any observable physical characteristics of the soil as it is
being sampled (e.g., color, odor, physical state) will be
recorded.

• Selected samples will be screened in the field using an OVA.
This screening process involves filling a volatile organics
bottle half full with sample material and capping the bottle,
then heating the bottle in a pan of water, then uncapping the
bottle and inserting the OVA probe into the head space and
taking a reading.

• When compositing is to be done, it will be done by delineating
the areas to be composited and collecting sufficient core
samples to characterize the area. Equipment used to collect
subsamples for a composite will not need to be decontaminated.
However, complete decontamination will be conducted prior to
use of tools for another composite. DeVinea'tron ot 'tne areas
will be based on field observations of site scope, soil mate-
rial, visual observations of contaminants, etc. in the case of
the grid sampling, samples wi l l be from within a grid section.

• All pertinent weather information such as air temperature,
pressure, wind velocity, sky conditions, and precipitation
will be recorded.

3.3 SUBSURFACE SOIL SAMPLING
Subsurface sampling will be conducted using a drill rig with a

hollow stem auger. Continuous samples will be collected unless sub-
surface conditions prevent such sampling. Continuous sampling is done
using a 4-inch diameter, 5-foot split-spoon sampler with a catcher at
the foot locked into the lead auger flight. Retr ieval is accomplished
using hex rods through the augers. The sampler is advanced by rotat-
ing augers to the desired depth.
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If field conditions prevent use of this method, a 2-inch diam-
eter, 18-inch split-spoon will be advanced by conventional methods.
This wil l include attachment of the sampler to an AW rod and a stan-
dard 140-pound hammer. Blow counts will be recorded at 6-inch inter-
vals to a total sample depth of 18 inches. Borings will be drilled to
depths specified in Section 2.3, unless sample screening dictates
stopping at shallower depths.

As samples are retrieved, they will be screened with an OVA
aM tjift. HNa i.f d/»fijned oft.o»5Jviry, il̂ on. completion, of l.oqftlnq^ tba
lithology, the sample will be stored in a clean 8-ounce jar. Com-
positing will be performed at the hotline.

All drilling and sampling equipment to be reused will be decon-
taminated as specified in Section 9. when samples are to be compos-
ited, mixing wil l be done using stainless steel containers and tools.
These also will be decontaminated between uses. Where possible and
appropriate, disposable equipment will be used in order to minimize
cross contamination. Prior to the start of the sampling work, all
drilling tools and equipment will be washed with high-pressure steam
equipment and rinsed with solvent (see Section 9).

As noted above, selected samples will be field-screened using an
OVA and the HNu. A preliminary survey will be also conducted by
"sniff ing" the sample with an OVA and the HNu immediately upon opening
the samel ing tube.

Upon completion of the drilling, the open hole will be backfi l led
with drill cuttings or grouted. Any deficit of material wil l be sup-
plied using clean earthen material. When the water table is encount-
ered while drilling or the boring goes below the fill, grout wi l l be
used to seal that portion of the boring. Grout wi l l be mixed and
pumped from the mud tub through the hollow stem of the auger as the
auger is retrieved. The hole will be filled from the top of the grout
line to ground level using drill cuttings. Any excess cuttings will
be drummed and disposed of in accordance with applicable regulations.

Subsurface Soil Sample Compositing
Compositing of soil samples will be according to the fo l lowing

procedures:
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• Each portion from a depth interval to be composited wi l l be
thoroughly mixed in its sample container with a stainless
steel tablespoon.

t The material will be chopped, mixed, and stirred until it is
homogeneous.

\ A, «AAi.o.i.«»v5. steal tab,l.e_sj?aan will be used to transfer the
material to a composite container. A clean stainless steel
tablespoon wil l be dedicated for materials for each composite.

• The composite container wil l be sealed and labeled as
specified in this plan (Section 7.3).

3.4 GROUNDWATER SAMPLING

Sampling of the existing monitoring wells, residential wells, and
newly installed monitoring wel ls will consist of the following three
activities:

• Measurement of depth to water level and total depth of the
well (to calculate well volume),

• Evacuation of static water (purging), and

t Collection of the sample.

These activit ies are described below.

3.4.1 Measurement of Water Level and Well Volume

• Prior to sampling, the static water level and total depth of
the well wil l be measured with a calibrated weighted line.
Care will be taken to decontaminate equipment between each use
to avoid cross contamination of wel ls .
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• The number of linear feet of static water (difference between
static water level and total depth of well) will be calcu-
1ated.

• The static volume will be calculated using the formula:

V = Tr2(0.163)

where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in feet;

r = Inside radius of well casing in inches; and

0.163 = A constant conversion factor which compensates for
irr2 h factor for the conversion of the casing

radius from inches to feet, the conversion of cubic
feet to gallons, and TT (pi).

3.4.2 Purging Static Water
Before a groundwater sample is obtained, the static water must be

purged to ensure that a representative groundwater sample is taken. A
minimum of three static water volumes will be purged from the well
prior to collecting the samples. Purging and sampling will be per-
formed using a stainless steel bailer. Since the water removed from
the well during the purging process could contain hazardous materials,
it w i l l be containerized, not discharged on the ground.

3.4.3 Sample Collection
Sampling personnel will take precautions against cross contami-

nation when using one sampling apparatus for a series of samples. If
possible, "clean" or "background" samples will be taken first. Before
and after each sample is taken, the apparatus will be decontaminated
as specified. Sample collection procedures are as follows:

• A stainless steel bailer (decontaminated according to the pro-
cedures presented in Section 9) will be used to collect the
groundwater samoles.
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• Dedicated bailers will be used for monitoring wells. Residen-
tial well samples will be collected from existing plumbing as
close as possible to the pump and prior to any water softening
apparatus.

• When transferring water from the bailer to sample containers,
care will be taken to avoid agitating the sample, which pro-
motes the loss of volatile constituents.

• Samples to be analyzed for metals will be filtered in the
field using a ,45-micron filter and preserved with nitric acid
prior to shipment for analysis. Filtering equipment used w i l l
be decontaminated between samples to avoid cross contamina-
tion. Field filtration requires particular skill if contami-
nation is to be avoided.

• Any observable physical characteristics of the groundwater
(e.g., color, sheen, odor, turbidity,) as it is being sampled
wil 1 be recorded.

0 Weather conditions at the time of sampling will be recorded
(e.g., air temperature, sky condition, recent heavy rainfall,
drought conditions).

3.5 SURFACE WATER/SEDIMENT SAMPLING
3.5.1 Surface Water Sampling

Surface water samples will be collected according to the follow-
ing procedures:

• A wide-mouth glass bottle to be used for sampling will be
dipped into the creek and rinsed three times and the bottle
w i l l then be dipped to collect the sample.

agitation of the water, which promotes the loss of volatile
organics and increases the dissolved oxygen content.
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• The samples will be transferred into 1/2-gallon glass bottles
and 40-ml VOA bottles. The wide-mouth bottle will be refilled
as many times as necessary to fill all required bottles.

• The temperature, pH, and specific conductivity of the water
will be measured, and current speed/volume will be recorded at
the time the sample is taken.

• Any observable physical characteristics of the water (e.g.,
color, odor, turbidity) as it is being sampled will be
recorded.

t Weather conditions at the time of sampling will be recorded,
(e.g., air temperature, sky conditions, recent heavy rain-
falls, and drought conditions).

3.5.2 Sediment Sampling
Sediment samples will be collected from Dead Creek using a Peter-

son dredge or stainless steel corers. The sampling procedure will be
as foTlows:

• The Peterson dredge will be decontaminated as specified in
Section 9.

• The dredge will be lowered into the creek sediment until suf-
ficient resistance is encountered to release the retainer
catch. The dredge will then be withdrawn from the sediments.

• The contents of the dredge will be placed in a clean stainless
steel pan and composited. A composite sample of the sediment
will be transferred to an 8-ounce jar.

3.6 SOIL GAS SURVEY
Soil gas analyses will be performed along a grid covering a pre-

surveyed area. Results will be compiled and plotted on a site base
map. Areas with high readings may be resurveyed at smaller intervals.
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One sample will be taken outside the area of contamination to estab-
lish background levels.

Experience with soil gas monitoring has shown that the weather
conditions most conducive to a successful survey are warm, dry, low-
wind conditions following several days of warm to hot weather. The
survey will be planned for such conditions.

The survey will consist of three soil gas samples taken at 4, 7,
and 10 feet below the surface at each sampling location. Although
sample locations have generally been identified, the exact locations
will be determined in the field based upon an assessment of field con-
ditions, surface evidence of past dumping practices and contamination,
and topographic relief.

The soil gas survey will be conducted using either a slam bar/OVA
technique or a perforated drive point/bag method. The slam bar tech-
nique uses a steel rod that is driven into the soil with a weight that
slides along the top of the rod. The slam bar will be driven into the
soil to a depth of three feet or to maximum penetration. When the
slam bar is withdrawn, the air in the resultant hole will be analyzed
with an OVA for volati le organic compounds.

The primary equipment to be used for the perforated drive point/
bag method consists of the following:

1. A miniature well point sampler, 5/8-inch in diameter, stain-
less steel, with 3/8-inch hollow center. The shaft is tipped
with a sharp penetrating point and has a narrow, vert ical ly
slotted screen. The internal-thread 2.5-foot sections are
driven into the soil using a special cylindrical hammer.
Connectors allow hook-up to various types of sample analysis
equipment.

2. An OVA for determining the total concentration of organic
vapors using a flame ionization detector.

The following procedures will be followed at each of the sampling
locations.
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1. A decontaminated well point sampler will initially be driven
into the soil to a depth of 4 feet at each location.

2. Sample tube fittings will be attached to the samples and one
volume of air purged from the system using a syringe or
piston displacement device.

3. A sample collection bag will be attached to the system and
the bag will be filled using a syringe or piston displacement
device. The sample bag will then be carried to a van for
analysis.

4. The OVA will be set up and operated in the van to standardize
analytical conditions. Bag samples will be allowed to equi-
librate with internal van conditions. Once equilibrium has
been reached, the bag sample will be connected to the OVA
'(operated in survey mode') and analyzed tor "to'ta"! vo'ia'tVie
organic substances. An activated carbon filter will be used
to check for the presence of methane. Prior to each set of
analyses, the OVA will be "zeroed" in a background area and
ambient background readings will be recorded. Temperature
readings will be recorded during the background measurement
and during the sampling.

5. Depending on field conditions, it may be necessary to substi-
tute a slightly different sample collection and analysis
procedure. Should weather and soil conditions preclude the
use of the analysis equipment described, the equipment and/or
techniques will be modified accordingly. All modifications
will be documented and appropriate controls instituted for
maintaining sample integrity. In any case, the equivalent of
one air volume for each sample and depth will be purged prior
to collecting the sample for analysis. If no contaminants
are detected in a sample, the sample bags may be reused.

6. Upon completion of sampling at 4 feet, the well point will be
blown clear with compressed air (D or E quality) and the well
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point will be driven to the next sampling interval (samples
will be collected at 4, 7, and 10 feet). Procedures 1 to 5
will be repeated at each interval.

7. Upon completion of sampling at each location, the well point
will be withdrawn from the ground and the hole backfilled by
injecting a bentonite slurry into it.

8. The well point will be decontaminated as specified in Section
9. The sample analytical equipment tubing will be purged
until a stable "zero" or background reading is obtained.

9. All data well point locations and sample results will be
recorded in a log book of field activities. Data will be
tabulated and plotted on a site base map and used for assess-
ment and planning of future investigative work.

10. A duplicate analysis will be collected after every 20
analyses.

The OVA will be calibrated in accordance with the manufacturer's
specifications twice daily, once prior to commencing operations and
once after 4 hours of field sampling.

3.7 SAMPLING EQUIPMENT
Sampling equipment w i l l be the responsibility of the equipment

manager, who will assure that the items required for sampling and the
necessary quantities are on-site prior to sampling. All equipment
will be checked for serviceability and calibrated, if necessary, prior
to shipment. Similar checks will be made at the sampling location.
Any sampling device that is reusable will be decontaminated before
reuse. The equipment required for sampling will include, but w i l l not
be limited to, the items listed in Table 3-1.
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Table 3-1

MAJOR SAMPLING EQUIPMENT LIST

Item

Drilling rig, rod, and other components
4-inch diameter, 5-foot split spoons or 2-inch diameter,
18-inch split spoons

Hollow stem augers
Cathead and 140-pound hammer
Van
Boat
Peterson steel dredge
HNu photoionizer, calibration kit
Organic vapor analyzer (OVA), calibration kit
Combustible gas/02 Meter, calibration kit
Temperature, pH, conductivity meter
Oust particulate counters
High volume particulate samplers
Tenax tube collectors
Meteorological data collection station
Magnetometer
Portable photovac GCs

Sample Containers

8-ounce glass sample bottles with Teflon lids
1/2-gallon glass sample bottles
1-liter polyethylene sample bottles with reagents
800-oiL polyethylene sample bottles for inorganic sample
collection

40-mL glass VOA bottles
Shipping coolers and DOT labels
Chain-of-custody forms and seals
Filter paper and prefilters
Teflon and/or stainless steel well bailers
Water level indicator with calibrated weighted line
12-foot engineer's steel tape
Stainless steel pans
Stainless steel spoons
Stainless steel scoop/trough
Miniature well point sampler, 5/8-inch diameter stainless
steel with 3/8-inch hollow centers

Tubes and collection bags
Compressed air (D or E quality) tanks
Miscellaneous disposables (rope, bags, paper towels, etc.)

Documents

Labels
Field notebooks
Sampling plan
Site maps

Note: Sampling surfaces that come in contact with samples
for analysis will be either stainless steel,
teflon, high density polyethylene (HOPE), or
glass.

3-12



4. SAMPLE PREPARATION

4.1 COORDINATION WITH ANALYTICAL LABORATORY
It is important that any limitation on sampling due to laboratory

capacity or special sample requirements be determined prior to sam-
pling. Based on the analyses required, no special sampling require-
ments are anticipated. However, the site team leader will be respon-
sible for contacting E & E's Analytical Services Center (ASC) well in
advance of sampling to determine that laboratory capacity is adequate.
At present, all analytical work is to be performed by the ASC with the
exception of dioxin analyses. The dioxin analyses will be performed
by a USEPA contract laboratory approved for dioxin analysis.

4.2 SAMPLE CONTAINERS
The sample containers, volumes, preservatives, and holding times

wi l l be as indicated in Tables 4-1 and 4-2. Prewashed sample con-
tainers will be provided by the ASC and prepared in accordance with
USEPA procedures. Filled containers to be shipped or stored on-site
wil l be wiped with paper towels. All samples will be iced prior to
shipment.

4.3 ANALYTICAL METHODS
All analytical methods to be utilized for this project are USEPA-

approved. Methodologies specify QC requirements, including calibra-
tion, tuning, and laboratory QC samples.

In addition, all analytical staff members will follow protocols
set forth in E & E's Laboratory and Field Personnel Chain-of-Custody
Documentation and QA/QC Procedures Manual (August 1985).
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Table 4-1

SAMPLE CONTAINERS, VOLUI£S, PRESERVATION,
AND MOLDING TIMES FOR WATER SAMPLf-S

I
f\>

Type of
Analysis

Purge able
(Volatile)
Organics

Extractable
Organics, PCBs,
Pesticides

Metals

Type and Size
of Container

40-ml glass vial
with Teflon-backed
septum

1/2-gallon bottles
with Teflon-lined
caps

1-liter polyethy-
lene bottle with
polyethylene-lined
caps

Number of Containers
and Sample Volume

(per Sample)

Two ( 2 ) ; f i l l com-
pletely, no air space

Two ( 2 ) ; total volume
approx. 1 gallon;
fill completely

One (1); fill 7/8 full

Preservation

C,iol to 4'C
(ice in cooler''

cpol to 4*C
(ice in cooler')

Nitric acid to1

Wlow pH 2
(ipprox. 1.5 n'l
Cpn HNOj

D f r liter)

Maximum Holding
Time

7 days

Must be extracted
within 3 days;
analyzed within
30 days

6 months

Cyanides 1-liter polyethy-
lene bottle with
polyethylene-lined
caps

One ( 1 ) $ f i l l com-
pletely

Sodium hydroxide
t(i pH 12 and
c,jol to 4'C
(ice in cooler')

24 hours, if
sulfide present;
14 days

Note: All sample bottles will be prepared in accordance with USEPA bot^e washing f>rocedures. These pro-
cedures are incorporated in f 4 E'a Laboratory and Field Personnel Chain-of-C-««tody Documentation and
Quality Assurance/Quality Control Procedures Manual, April 1986.



table 4-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,
AND HOLDING TIMES FOR SOIL SAMPLES

f
u>

Type of
Analysis

Purqeable
(Volatile)
Organics

Extractable
Organics, PCBs,
Pesticides

Type and Size
of Container

40-ml glass vial
with Teflon-backed
septum

8-oz. glass jar
with Teflon-lined
cap

Number of Containers
and Sample Volume

(per Sample)

Two ( 2 ) j f i l l com-
pletely, no air space

One (1) ; f i l l com-
pletely

Preservation

Cool to 4*C
(ice in cooler)

Cool to 4'C
(ice in cooler)

Maximum Holding
Time

10 days

Must be extracted
within 10 days;
analyzed within
30 days

Metals

Cyanides

2 , 3 , 7 , 8 TCOO

B-oz. glass jar
with Teflon-lined
cap

8-oz. glass jar
Kith Teflon-lined
cap

8-oz. glass jar
with Teflon-lined
cap

One ( 1 ) ; f i l l half-
full

One (1) ; f i l l com-
pletely

One ( 1 ) ; f i l l com-
pletely

Cool to 4*C (ice
in cooler)

Cool to 4*C (ice
in cooler)

Cool to 4*C (ice
in cooler)

6 months

24 hours, if
sulfide present;

Must be extracted
Mi thin 5 days;
analyzed within
30 days

Note: All sample bottles wil l be prepared in accordance with USEPA bottle washing procedures. These pro-
cedures are incorporated in E & E's Laboratory and Field Personnel Chain-of-Custody Documentation and
Quality Assurance/Quality Control Procedures Manual, April 1986.



5. FIELD PERSONNEL REQUIREMENTS

The sampling team for the project will consist of three to five
members, all of whom are experienced in the types of sampling activi-
ties planned at the Dead Creek sites. The team members' duties are
listed below. Record custodian and site safety duties will be
rotated, so team members other than the team leader may have either
function during the sampling.

Team Leader—wil 1 have the overall responsibility for the sam-
pling team's activities. Responsibilities include overall team
coordination; relaying information to the record custodian; directing
team members to the sample locations; directing sample gathering
methods and sample quantities; and any other operations relevant to
the sampling effort.

Record Custodian—will record all information in the appropriate
field logs. He will also prepare sample labels and bottles, and pro-
vide other necessary support for sampling.

Site Safety Monitor—will be responsible for the team's overall
safety. He will make the necessary measurements of explosivity, 02»
etc., and will also insure that proper safety protocols are followed.
In addition, the site safety monitor will assist in collecting sam-
ples.

5-1



Additional team members (samplers) will be present to lend sup-
port where necessary, for example in sample gathering, sample prepara-
tion for shipping, etc., and in general assist in all phases of sam-
pling when required by the team leader.
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6. SITE LOGISTICS

At each site, the layout will consist of an exclusion zone which
is entered through a support zone and a contamination reduction zone.
The line between the exclusion zone and the contamination reduction
zone is called the hot line. All areas where contamination has been
found are in the exclusion zone; a support zone will be designated
upon arrival at the site.

No one wil l enter the exclusion zone without the required level
of protective equipment and air monitoring equipment. Levels of pro-
tection will vary from site-to-site and in accordance with the type of
sampling activities being performed. On the basis of air monitoring
data, the level of protection for each site may also be upgraded and
downgraded as directed by the site safety monitor. (See the Site
Safety Plan for levels of protection.) Team members wil l enter the
exclusion zone in pairs, employing the "buddy system," and a pair w i l l
exit the exclusion zone at the same time. Upon exiting the exclusion
zone, personnel and equipment will be decontaminated. Work will be
limited to daylight hours.

Some specific considerations for each task are noted below:

Surface Soil Sampling

• Monitoring of the surface soil sampling locations for combust-
ibility and oxygen content will be performed prior to and dur-
ing sampling. Organic vapor readings may be used as the basis
for upgrading and downgrading the level of personnel protec-
tion.
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• Sampling spoons and any other equipment that wi l l be reused
will be decontaminated before and after use.

Subsurface Soil Samples

• Monitoring of the split-spoon sampling locations for combusti-
bility and oxygen content will be performed prior to and dur-
ing sampling.

• Split-spoon samplers, augers, and other equipment that wil l be
reused will be decontaminated before reuse.

• The decontamination of the split-spoons will be completed at
the sampling location.

Monitoring Well Sampling

• Monitoring of wells for combustibility, oxygen content, and
organic vapor content will be performed upon opening each
well. Where elevated combustible gas readings or organic
vapor readings are found, the well will be allowed to vent
prior to determining the static water level and purging. Air
monitoring will continue during purging and samoling of the
we 11.

• All purge water will be placed in a drum for later disposal.

• Any sampling devices used will be decontaminated.

Creek Water/Sediment Sampling

• When conditions warrant, personnel collecting the sample w i l l
be secured to the bank of the creek with a safety line.

Soil Sas Survey

• Monitoring of the soil gas survey locations for combustibility
and oxygen content wil l be performed prior to and during the
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survey. Organic vapor readings observed during the survey may
be used as the basis for upgrading or downgrading the level of
personnel protection.

All equipment that will be reused will be decontaminated
before and after reuse.
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7. SAMPLE HANDLING, PACKAGING, AND SHIPPING

The transportation and handling of samples will be accomplished
in such a way as to protect the integrity of the sample and also pre-
clude detrimental ettects due to 'the possible 'hazardous nature ot the
samples. Regulations for packaging, marking, labeling, and shipping
hazardous materials are promulgated by the United States Department of
Transportation (DOT) in the Code of Federal Regulations, 49 CFR 171
through 177.

Chain-of-custody requirements will comply with USEPA sample
handling protocols. Sample control and chain-of-custody procedures
are presented in E & E's Laboratory and Field Personnel Chain-
of-Custody Documentation and Quality Assurance/Quality Control
Procedures Manual (August 1985).

7.1 SAMPLE PACKAGING
Samples must be packaged carefully to avoid breakage or contami-

nation and must be shipped to the laboratory at proper temperatures.
The following sample packaging requirements will be followed.

• All sample lids will remain with the original containers.
Custody seals will be affixed.

• The sample volume level will be marked by placing the top of
t'ne "label at 'the sample "level, or 'by using a grease pencil.
This procedure will help the laboratory determine if any
leakage occurred during shipment. The label should not cover
any bottle preparation QA/QC marks.
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• Sample bottles will be secured with a custody seal and placed
in a plastic bag to minimize the potential for vermiculite
contamination.

• Shipping coolers must be filled initially with approximately
3 inches of vermiculite or zonolite.

• The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another.

t Environmental samples will to be cooled. The use of "blue
ice" or some other artificial icing material is preferred. If
necessary, ice may be used, provided that it is placed in
plastic bags. Ice is not to be used as a substitute for pack-
ing materials.

• Any remaining space in the cooler will be filled with inert
packing material. Under no circumstances will material such
as sawdust, sand, etc., be used.

• A duplicate custody record will be placed in a plastic bag and
taped to the bottom of the cooler lid.

Note: The ASC does not knowingly accept samples with high levels of
radioactivity or dioxins, or any samples for which ASC handling
procedures may be insufficient to protect laboratory employees.
Field staff will take all feasible precautions to ensure that
neither they nor ASC personnel are exposed to unduly hazardous
materials. Note that field staff are in many cases equipped
with personal protection and breathing apparatus not used by
ASC personnel.

7.2' SHIPPING CONTAINERS
Environmental samples will be properly packaged and labeled for

shipment and dispatched to the ASC laboratory for analysis. A seoar-
ate chain-of-custody record w i l l be prepared for each container. The
following requirements for shioping containers w i l l be followed.
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Shipping containers will be padlocked or custody-sealed for ship-
ment, as appropriate. The container custody seal will consist of
filament tape wrapped around the package at least twice and custody
seals affixed in such a way that access to the container can be gained
only by cutting the filament tape and breaking a seal.

All shipping containers must be secured by field personnel with a
proper custody seal, marked with indelible pen or ink, and addressed
to Ecology and Environment, Inc., Analytical Services Center, 4285
Genesee Street, Buffalo, NY 14225.

Field personnel will arrange for transportation of samples to the
ASC. When custody is relinquished to a shipper, field personnel will
telephone the ASC custodian (716/631-0360) to inform him of the
expected time of arrival of the shipment and advise him of any time
constraints on sample analysis. For samples intended for Saturday
delivery, the ASC must be notified as early in the week as possible,
and in no case later than Thursday at 3 p.m. (eastern standard time).
Samples will be retained by the ASC for 30 days after the final report
is submitted.

7.3 MARKING AND LABELING
The following procedures will be used for marking and labeling

sample packages.

• Use abbreviations only where specified.

• The words "This End Up" or "This Side Up" will be clearly
printed on the top of the outer package. Upward-pointing
arrows will also be placed on the sides of the package. The
words "Laboratory Samples" wi l l also be printed on the top of
the package.

• After a package has been sealed, two chain-of-custody seals
will be placed on the container, one on the front and one on
the back. The seals wil l be protected from accidental damage
by placing clear taoe over them.
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8. DOCUMENTATION

8.1 SAMPLE IDENTIFICATION
All containers of samples collected for the Dead Creek Project

will be identified using the following format on a label or tag fixed
to the sample container (labels are to be covered with Mylar tape):

DC-XX-0/D

• DC - This set of initials indicates the sample is from the
Dead Creek Project.

0 XX - These characters identify the sample location. If the
identification is only one character, the first of these
characters will be "0." Actual sample locations will be
recorded in the task log.

• 0/D - This character will be either "0" for original sample,
or "D" for duplicate.

Each sample will be labeled and sealed immediately after collec-
tion. To minimize handling of sample containers, labels will be
filled out prior to sample collection. The sample label will be
filled out using waterproof ink and firmly affixed to the sample con-
tainer and protected with Mylar tape. Labels must include:
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• Name of collector (team leader),
• Date and time of collection,
• Sample number,
• Sample volume,
• Analysis required, ^.F
• PH,
• Preservatives used.

8.2 DAILY LOGS
Daily logs and data forms are necessary to provide sufficient

data and observations to enable participants to reconstruct events
that occurred during the project and to refresh the memory of the
field personnel if they are required to give testimony during legal
proceedings.

Daily logs will be kept in a bound waterproof notebook containing
numbered pages. Entries will be made in waterproof ink, dated, and
signed. No pages will be removed for any reason. Corrections will be
made according to the procedures given at the end of this section.
The daily logs will include a site log and a task log.

The Site Log will include a complete summary of each day's
activities at the site. The site log is the responsibility of the
team leader.

The Task Log w i l 1 include:

• Name of person making entry (signature).
• Time of day entry is made.
• Levels of personnel protection:

- Level of protection originally specified,
- Changes in levels of protection,
- Reasons for changes, and
- Time of changes.

0 Names of team members on-site.
0 Time spent on-site.
0 Tasks performed.
0 Changes in instructions or activities that occurred on-sita.
0 Weather conditions, wind direction, etc.
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• Documentation on photographs taken.
• Documentation on samples taken, including:

- Sampling location,
- Station numbers,
- Sampling date and time,
- Name of sampling personnel,
- Type of sample (composite, grab, etc.), and
- Sample medium (e.g., groundwater).

• On-site measurement data.
• Field observations and remarks.
• Unusual circumstances or difficulties.
• Initials of person recording the information.

8.3 LOGBOOK CORRECTIONS
No pages will be removed from logbooks for any reason. If cor-

rections are necessary, these must be made by drawing a single line
through the original entry (so that the original entry can still be
read) and writing the corrected entry alongside. The correction must
be initialed and dated. Most corrected errors will require a footnote
explaining the correction.

8.4 PHOTOGRAPHS
Photographs will be taken only as directed by the team leader.

Documentation of a photograph is crucial to its validity as a repre-
sentation of an existing situation. The following information will be
noted in the task log concerning photographs:

• Date, time, location of photograph,
• Photographer (signature),
• Description of subject of photograph,
• Weather conditions,
• Reasons why photograph was taken,
• Sequential number of the photograph and the film roll number,

and
• Camera lens system used.
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After the photographs have been developed, applicable information
in the field notebook should be transferred to the back of each
photograph.

8.5 CHAIN-OF-CUSTODY
The primary objective of the chain-of-custody procedures is to

provide an accurate written record that can be used to trace the pos-
session and handling of a sample from the time of collection through
analyses. A sample is in custody if it is:

• In someone's physical possession;
• In someone's view;
0 Locked up; or
• Kept in a secured area restricted to authorized personnel.

8.5.1 Field Custody Procedures

t As few persons as possible should handle samples.

• The sample collector is personally responsible for the care
and custody of samples until they are transferred to another
person or properly dispatched.

• The sample collector will record sample data in the field
notebook.

• The team leader will determine whether proper custody pro-
cedures were followed during the fieldwork and decide if addi-
tional samples are required.

8.5.2 Sample Tags
Sample tags will be attached to or affixed around each samole

container in the field. The sample tags will be placed on bottles so
as not to obscure any QA/QC data on the bottles. Information on tags
will be printed in a legible manner using waterproof ink. Information
on sample tags will be sufficient to enable cross-reference with the
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site logbook. QC samples are subject to the same custodial procedures
and documentation as primary samples.

8.5.3 Chain-of-Custody Record
The chain-of-custody record must be fully completed in duplicate,

using black carbon paper where possible, by the field technician who
has been designated by the project manager as responsible for sample
shipment. In addition, if samples will require rapid turnaround in
the laboratory because of project time constraints or analytical con-
cerns, the person completing the chain-of-custody record should note
these constraints in the remarks section of the custody record.

8.5.4 Transfer of Custody and Shipment

0 Samples will be accompanied by a chain-of-custody record.
When transferring samples, individuals relinquishing and
receiving them must sign, date, and note the time on the
record. This record documents sample custody transfer.

• Samples will be dispatched to the ASC for analysis with a
separate chain-of-custody record accompanying each shipment.
Shipping containers must be sealed with custody seals. The
method of shipment, name of courier, and other pertinent
information are entered in the "Remarks" section of the chain-
of-custody record.

• All shipments must be accompanied by the chain-of-custody
record identifying their contents. The original record will
accompany the shipment, and the yellow copy will be retained
by the team leader.

8.5.5 Custody Seals
Custody seals are preprinted adhesive-backed seals with security

slots designed to break if the seals are disturbed. A custody seal is
placed over the cap of individual sample containers by the sampling
technician. Sample shipping containers (coolers, cardboard boxes,
etc., as appropriate) are sealed in as many places as necessary to
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ensure security. Seals must be signed and dated before use. Upon
receipt at the laboratory, the custodian will check (and certify, by
completing logbook entries) that seals on boxes and bottles are
intact. 1'iê r "rapt tfiVi to -pVcfi/ei ww ttft vfctfi-a +&
are not accidentally broken during shipment.



9. DECONTAMINATION

Sampling methods and equipment have been chosen to minimize
decontamination requirements and the possibility of cross
contamination. Any sample tubing, rope, rods, etc., will be disposed
of after sampling. Samp1 ing equipment used on more than one location
will be decontaminated between locations by following these steps:

t Steam clean (drilling equipment only);

• Scrub with brushes in trisodium phosphate (TSP) or equivalent
solution;

• Rinse with deionized water;

• Rinse with acetone;

• Rinse with hexane;

• Rinse with acetone; and

• Rinse with deionized water.
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10. SITE MAPS

This section contains location specific maps for the Dead Creek
Project sites. The maps include the location of al1 existing wells at
the sites as well as all proposed monitoring well locations and delin-
eation of specific sampling points where possible.
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APPENDIX C

HEALTH AND SAFETY PLAN
DEAD CREEK PROJECT

September 1986

Prepared for.

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

ecology and environment, inc.
195 SUGG ROAD, P.O. BOX D, BUFFALO, NEW YORK 14225, TEL.
International Specialists in the Environment
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ecology and environmnt, Inc.

HAZARDOUS AND TOXIC MATERIALS TEAM
SITE SAFETY PLAN

A. GENERAL INFORMATION

SITE; Dead Creak Project ____________ Job No.: IL-3020

L OC A TI ON: 5a ug e t and Ca hgkj a±_ Illinois_______________________

PLAN PREPARED BY: [ • « : ] _ DATEi 9. 22/86

APPROVED 8 Ys -""Vt«ofc. & sPtTX*. DATE:

OBJECT IVE (S;: Monitoring Well Inetallation, Surface and Subsurface Soil

Surface and Groundwater Sampling, Soil-Cas Survey._________________

PROPOSED DATE Of INVESTIGATION! October 1986 - March 1987_________

8ACKGR3UND REVIEW; Complete. ___ Preliminary: X

DOCUMENT A TION/SUMMAFtY: Cverill Hazard: Serious: X Moderate:

Low: Unknown:

8. SITE/WASTE CHARACTERISTICS

r rPE(S.>: .iquic _<_ Solid X Sludge X Ga* ___

Co r roe i ye X Ignitable _____ Radioactive ___ V o ! f t i l e _ _

ic X_ Reactive X Jnknown __X_ Other (Name) teratogenic; carcirioqenic,
" " ~ ' imtaqenic, per BIS tent ~~

rACILHY DCSCRIPTION: The study area consists of 18 aitea ( 370 acres) incluoiiq! aanu-

facturinq facilities, inactive landTilIs, eurface impoundmenta, and Dead Creek. ____

Prncjpal Oispoeal Method ( t v j c and location): Landfill (area filling), xaste piles,

aur^acs impoundments, oper dunping.____________________________ ____

Unusual Features (dike integrity, power lines, terrain, etc.): Power linee traverse
tha entire area weat of Rte 5Q. A flood control levee is located immediately eaat of

Si te Q - see naj>.__ __ __ __________________________________ _ _____

Status: (act ive, inactive, *>known) Inactive, other than manufacturing facilities.

History: 'injuries; compJairua; previous agency action): Illinois EPA haa received

several complaints dating bacx to the early 1970'a concerning dumping in Dead Creek. A

fence yea cona true ted around the creek and Site M from Judith Ln. to Queeny Aire. as a
result of a preliminary study done by IE PA in this area. The Illinois Poll u t ion Con-

trol Board and the Attorney General's Office have been involved in actions esxicerninq

Sites Q and R.
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C. HAZAND EVALUATION
(Uaa Supplemental Sheeta if Necessary)

Su»a~ry (attach copy of available chemical information from Sax( , Herck Index, Ghmtade,
etc.): The following ia a brief liet of contaminanta found at various aites in the study
area during paat agency and contractor investiqationa. This list is by no means i com-
plete compilation of all contaminants found or suspected, and is provided aiinply aa an
indication of the types of contaminants which may be encountered during field activities.

2,3,7,8-TCDO (Dioxin,

PCS'a (Not specifled/
o-Dichlorobenzene______
Dichlorophenol
Lead

Cadnut-
Araenic
Chlorotoluene
Phosphorus (not specified)
Pentachlorophenpl
Vinyl chloride
Phosgene

Mercury
See attached hazard evaluation sheets for specific information._______________

0. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT: Map/Sketch Attached? Yes Site Secured? _A__

Periaeter Identified? Yes Zone(s) of Contamination Identified? _B_

A. Secured sites include; Dead Creek (Queeny to Judith); Sites I, M, N, R.______
B. Zones preliminari ly identified - investigation incomplete. Assume entire area to

to be contaminated.

PERSONAL P R O T E C T I O N :

Level of Protection: A ___ B X C X D X

Modifications: MINIMUM protective clothing Mill Include: neoprene boots (steel toe
and shank), hooded Tyvek or Saranac coveralls, neoprene gloves, disposable latex_______
booties, disposable latex qlovea, hard hate. See attachment for taak-apecific levels
of protection.________________________________________________

Surveillance Equipment and Materials: All field activities will include •onitorinq
with an Hnu (10.2 lamp) or OVA, rad--ini, and cyanide ateter or -onitox, and an exploai-
•eter/02 »eter, CCA/MDA real tine particulate eater. Optional: MDA/GCA dust Monitor

•ill be used if conditions warrant. __
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PERSONAL PROTECTION (Cont.)i

Action Lavalai

OVA/Hnu - 0 ppa abova background - Level D
1 - 5 pp» above background - Level C

6 -• 500 ppi abova background - Level B - Contact Regional Safety Coordi-

_____________________________nator (RSC) prior to upgrade.

>5Q1 pp* above background - Level A ___ _______
Meter - O9.5S - level B. contact RSC.

>25< - Leave area, contact RSC.
Exploainetar - <20S LEI - Continue operation.

20-30S LEI. - Identify aourca, initiate vapor auppreaaional meaaurea

>30X LEL - Leava area.

Particulate Monitor - >2 nq/a3 - Initiate duat auppreaaion aeaaurea
Honitox CN Monitor - >5 *q/m> - Leval A. contact RSC.

Rad-«ini - Any readinqa - depart aite and contact RSC.

7/84 Revised OLD
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PERSONAL PROTECTION

The purpose of this attachment is to outline the anticipated
levels of protection for each of the objectives in the field investi-
gation p'nase of Wr»> •prt'&tesA.. 'irpyr̂ /lloA, and downgrading of these
levels will be determined in the field based on our readings, weather
conditions, and professional judgement. Minimum protective clothing
to be worn by any task will include: neoprene boots (steel toe and
shank), tyvek or saranax coveralls, disposable gloves and booties,
hard hats, and neoprene gloves.

Subsurface Soil Sampling/Well Installation
The present scope of work includes collecting subsurface soil

samples at sites G, H, I, J, K, L, and N. Well installation is
scheduled for sites G, H, 1,0, and Q.

The anticipated level of protection for collection of subsurface
samples at sites G, H, I, and L is Level C. This will include racal
power air-purifying respirators (APRs) in addition to the protective
clothing listed above. It is expected that subsurface sampling at
sites J, K, and N will be conducted in Level D. Monitoring with all
equipment specified in the safety plan will take place during all
drilling activities, and upgrades or downgrades in personal safety
measures will be made as necessary. Hearing protection will be worn
by personnel working on or near operating drill rig. It is antic-
ipated that drilling and well installation at site Q will be conducted
in modified Level 8 protection. This will include the minimum
protective clothing (saranac coveralls) along with self-contained air.
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A1r will be supplied by a cascade system of air cylinders and run
through a manifold system to separate air lines for each team member
at the drill rig. The air cylinders will be located on a support
vehicle near the drill rig. Drilling and well Installation at the
remaining sites will initially be conducted in Level C protection.

All levels of protection are based on existing background
information. Upgrading and downgrading of these levels w i l l be done
in the field using best professional judgement, along with real-time
instrumentation readings.

Surface Water/Sediment; Sampling
Surface water samples will be collected from creek sectors A-D

and Site M using a Kemmerer sampler or by dipping a wide-mouthed glass
jar and collecting a grab sample. The anticipated level of protection
for all surface water sampling is Level C, which will Include racal
power APRs along with the minimum protective clothing listed above.
Viton or neoprene qloves, taped at the wrist, will also be worn.

Sediment samples will be collected from creek sectors A-D and
Site M using a peterson dredge or similar sampling device. The
anticipated level of protection is as outlined above for surface water
sampling. The need for upgrades or downgrades will be determined in
the field using best professional judgement, along with real-time
instrumentation readings.

Surface Soil Sampling
Surface soil samples will be collected from sites G and J.

Level C protection is anticipated to be sufficient for surface soil
sampling at both sites. Racal power APRs will be worn in addition to
the minimum protective clothing noted above. Upgrades will be
determined in the field using best professional judgement, along with
real-time instrumentation readings.

Groundwater Sampling
Groundwater samples will be collected from new monitoring wells

at sites G, H, 1, 0, and Q; from existing monitoring wells in the
vicinity of sites G, H, and L; and from residential wells to be
determined.
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Sampling of all monitoring wells is anticipated to be conducted
in Level C protection. This will include racal power APRs and viton
ir nenprene qloves in addition to the minimum protective clothing.
Residential well samples will be collected from existing plumbing in
Level D protection. Upgrading and downgrading of these levels will be
determined in the field as necessary, and downgrading will be cleared
through the safety coordinator,

Soil Gas Monitoring/Air Investigation
Soil gas monitoring will be conducted at sites G, H, I, 0, K, L,

M, and N in addition to all creek sectors. The soil gas survey will
consist of pounding a small diameter well point into the ground with a
special cylindrical hamrner, followed by pumping air from the well
point into collection bags. Analysis of samples will then be com-
pleted using an OVA.

It is anticipated that all soil gas monitoring will be conducted
in Level C protection, including racal power APRs in addition to the
minimum protective clothing.

The air investigation will consist of surveying all sites to
identify potential point sources. This will be followed by more
detailed sampling of any "hot spots" encountered. All air investiga-
tions, done in off-site areas are expected to be conducted in Level A
protection as above, with upgrades to be determined in the field.
On-site air investigations will be conducted in conjunction with other
field activities (surface and subsurface soil sampling), and the level
of protection will be as outlined above for these activities.
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SPECIAL SITE CONSIDERATIONS! See attachment.

DECONTAMINATION PROCEDURES!

Personali Disposable protective clothing will be bagged, labeled, and drummed.
Boot and glove wash with TSP and water, formal hot line aet up necessary._____

Equipment i TSP 4 water wash with rinae aa necessary. Sampling equipment i TSP-water
wash followed by solvent rinse (acetone-hexane-acetone)/DI water rinse. All drilling
equipment (augers, split spoone...) to be ateam-cleaned. Air lines will be decon-
taminated in the following manner: internal - lines will be purged with Grade D or E
quality air; external - TSP-water wash and rinse, as necessary.__________________

INVESTIGATION - DERIVED MATERIAL DISPOSAL: (Note - If Mterial ia proposed to be left on
site, written authorization is to be received by tha Project Tea* Leader prior to the .
initiation of on site activities): Drill cuttings, purge water will be containerized and
moved inside Dead Creek fence. Other disposables will be bagged, labeled, and container-
ized prior to movinq inside Dead Creek fence.___________________ ___________

SITE ENTRY PROCEDURES: Decontamination station will be determined each day baaed on
weather conditions. Entry procedures will include ambient air sonitorinq with surveil-
lance equipment. _ _ __________________________________,„,,_________

Team Member Responsibility

Dan Sewall____________________ Team Leader_______ __
_•__________________________ Ssfety Officer TBA_____
• TBA

Drillers /subcontractor personnel
TBA

•Additional members to be determined. Project log book will include teen members and
dates present for all field activities. All subcontractor personnel are to provide SSC
with written certification of medical approval, training status, and ability to wear
specified respiratory equipment.________________________________________

7,M Revised OLD
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SPECIAL SITE CONS I DERATIONS

Prior to initiating drilling local utilitiea will be contacted to define aubeurface
transmission lines. Maneuverability la limited in Dead Creek area north of Judith Lane.
Care should be taken to minimize atresaful conditions reaulting from extreme temperatures.
Heat atreea/cold atreaa aymptoma will be monitored and recorded in the SSC'e :,oq book. Work
w i l l be conducted during daylight hours only.
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CY UrOKHATION

(Uee Supplewntal Sheete if Neceseary) ,

EMERGENCY PRECAUTIONS

Acute Expoaure Symptoms Fir at Aid

Chlorotoluene; Severe irritation of skin Wash irritated ireas with water; get

and respiratory system ______ medical aid_____________
Pentachlorophenol; Dust and vaport____ Ingestioni Immediately indue* vomiting

irritate skin and mucous membranes - Dermali Wash affected areas with soap

seven coughing and sneezing_______ and water_____________
PCS'si Rash and acne fro* denial contact Inqeationi Provide water, induce vomittinq

2,3,7,6-TCDO; Acne, skin and eye irrita- Den»al: Soap and water wash _______

tion, respiratory distress_________ ______________________ ________

*5ee attached hazard evaluation sheets for additional information.________________

LOCAL RESOURCES
(Name, Address and Phone Nwber)

LOCAL AREA COX: 618

Ambulance 332-6600 Sauqet fire Dept.____________________________ ______

Hospital Emergency ROOM 874-7076 Christian Me If are Hospital________________

Poison Control Center 1-800-252-2022 St. John's Hospital - Springfield________

Police (incl. Local, County Sheriff, State) 332-6500 (Sauqet), 1-277-3300 (County).

________________________________345-1212 (State)__________________

Fire Department 332-6600 __________________________________.___

Airport 337-6060 Bi-State Parks Airport, Cahokia

Explosives Unit 3A5-1212 - State Police

Agency Contact (ERA, State, Local, USCG, etc.) 217/7B2-6760 - Jeff Laraen - I£PA

Local Laboratory 235-17BO - St. Clair Hedical Laboratory______________ _

Federal Express 3U/367-827B; 6181 Aviation Dr.. St. Louis Airport__________

Client Contact Jeff Larson, IEPA - Springfield 217/782-6760______________

Others IEPA Emergency Reaponae Unit - 217/782-3637__________________________

Emergency Services and Disaster Agency - 217/782-7860______________

SITE RESOURCES

Mater Supply 5 gallon collapsible containers will be used.____________ _

Telephone Falling Springs Rd. and Queeny Ave.; Rte. 3 and Monsanto Aye._____

Radio To be determined.______________________________________

Other

7/84 Revised OLD
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Emergency Contact!

1. Kr. Raymond Harbison (University of Arkansas) ............ (501) 661-5766 or 661-5767
(501) 370-8265 (24 hour)

2. Paul 0. Moss, Regional Safety Coortlinator/Chicago ........ (312) 663-941") (office)
(312) 541-665") (home)

3. Ecology and Environment, Inc., Corporate Safety Director/
Paul Jonmalre ........................................... (716) 632-4491 (office)

(716) 631-9^.30 (Emergency
off-Hours)

Medtox Hotline

1. Twenty-four hour answering service - (501) 370-8263

Nhat to Report:

o State: "This is an emergency."

o Your name, region, and site.

o Telephone number to reach you.

o Your location.

a Mane of person injured or exposed.

o Nature of emergency

o Action taken.

2. One of three toxicologists (Ors. Raymond Harbison, Glenn Milner, or Robert James)
•ill contact you. Repeat the information given to the answering service.

3. If a lexicologist does not return your call within 15 Minutes, call the following
persons in order until contact is made:

E 4 E Corporate Headquarters (EST 0830-1700) - (716) 632-4491

a, Twenty-four hour line - (716) 631-9530

b. Corporate Safety Director - David Dahlstrcw (home - (716) 741-2384)

c. Assistant Corporate Safety Officer - Steve Sherman (home - (716) 686-0084)

Emergency Routes

Direction* to Hospital (incl. MAP) Monsanto Ave. east to Monsanto Rd. (19th St. in E.

St. Louis) north on 19th St. to Bond Ave., West on Bond Ave. to 15th St., torth on 15th

St. to King Drive. East on King Dr. to Christian Welfare Hospital. Routes to be driven

bv designated site personnel prior to initiating on-site operations._____ ______

Other To BI State Parks Airport: State Route 50 south to Judith Lane. East on Judith

Lane to Cahokia Rd., South on Cahokia Rd. to Julian Ave., East on Julian Ave. to Airport

Rd.

7/84 Revised OLD
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F EQUIPMENT CHECKLIST

PROTECTIVE GEAR

LEVEL A

SC8A

SPARE AIR TANKS

ENCAPSULATED SUIT (FOR EMERGENCY)

SURGICAL. GLOVES

NEOPRENE SAFETY BOOTS

BOOTIES

GLOVES (TYPE____________)

OUTER WORK GLOVES

HARD HAT

CASCADE SYSTEM

LEVEL C

ULTRA-TWIN RESPIRATOR

RACAL POWER AIR PURIFYING
RESPIRATOR

RACAL CARTRIDGES (TYPE
GMC-H AEP-3) HEPA FILTERS

ROBERTSHAW ESCAPE MASK

CHEMICAL RESISTAN! COVERALLS

PROTECTIVE COVERALL
(TYPE SARANAC (HOODED) J

RAIN SUU

BUTYl APRON

SURGICAL GLOVES (LATEX)

GLOVES (TYPE VITON - NEOPRENE)

OUTER WORK GLOVES

NEOPRENE SAFETY BOOTS

HARD HAT WITH FACE SHIELD

LATEX DISPOSABLE BOOTIES

X

X

X

X

LEVEL B

SCBA

SPARE AIR TANKS

CHEMICAL RESISTANT COVERALLS

PROTECTIVE COVERALL
(TYPE SARANAC (HOODED)

RAIN SUIT

BUTYL APRON

SURGICAL GLOVES

GLOVES (TYPE VITON_______

OUTER WORK GLOVES

NEOPRENE SAFETY BOOTS

BOOTIES

HARD HAT WITH FACE SHIELD

CASCADE SYSTEM

MANIFOLD SYSTEM

AIR COMPRESSOR

LEVEL D

ULTRA-TWIN RESPIRATOR (AVAILABLE)

CARTRIDGES (TYPE GMC-H, GM-P)

R08ERTSHAW ESCAPE MASK (AVAILABLE

CHEMICAL RESISTANT COVERALLS

PROTECTIVE COVERALL
(TYPE TYVEK, SARANAC___________

RAIN SUIT

NEOPRENE SAFETY BOOTS

BOOTIES (LATEX)

WORK GLOVES

HARD HAT WITH FACE SHIELD

SAFETY GLASSES

X

X

_x_

X

X

X

X

X

X

X

X

X

X

X

7/84 Revised OLD
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INSTRUMENTATION

OVA _X_

THERMAL DESOR8CR __

02/EXPLOSIMETER _X_

EXPLOSIMETER CALIBRATION KIT __X_

HNU B/10-2 EV LA* _X_

RAD-MINI __X_

MAGNETOMETER __X_

PIPE LOCATOR __

WEATHER STATION X

DRAEGER PUMP __

BRUNTON COMPASS __

HNU CALIBRATION KIT __X_

MONITOX CN METER X

GCA/>f>A PARTICUUTE MONITOR X

FIRST AID EQUIPMENT

TIRST AID KIT

DCCON EQUIPMENT.(CONT.)

PLASTIC SHEETING

TARPS

TRASH BAGS

TRASH CANS

MASKING TAPE

DUCT TAPE

PAPER TOWELS

FACE MASK

FACE MASK SANITIZER

FOLDING CHAIRS

STEP LADDERS

SAMPLING EQUIPMENT

X

X

X

X

X

OXYGEN ADMINISTRATOR

STRECHER

PORTABLE EYE WASH

BLOOD PRESSURE MOM TOR

RADIATION BADGES

FIRE EXTINGUISHER

THERMOMETERS i OVAL )

WALKIE-TALKIE

DECON EQUIPMENT

WASH TUBS

BUCKETS

SCRUB BRUSHES

PRESSURIZED SPRAYER

DETERGENT (TYPE TSP

SOLVENT (TYPE HEXANE

To be deter Ml nod

X

X

X

X

X

X

X

X

X

X

X

) x
) X

ACE f Oft X

7/84 Revised DID
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VAN EQUIP*NT

TOOL KIT

HYDRAULIC JACK

LUG WRENCH

TON CHAIN

VAN CHECK OUT

GAS

Oil

ANUFREE7E

BATTERY

WINOSHiaO WASH

TIRE PRESSURE

MISCELLANEOUS

PITCHER PUMP

SURVEYOR'S TAPE

100 FIBERGLASS TAPE

300 N10.0N ROPE

NYLON STRING

SURVEYING FLAGS
FILM

WHEEL BARROW

BUNG WENCH

SOIL AUGER

PICK

SHOVEL

CATALYTIC HEATER

PROPANE GAS

BANNER TAPE

SURVEYING METER STICK

CHAINING PINS & RING

TABLES

WEATHER RADIO

MISCELLANEOUS (CONT.)

BINOCULARS

MEGAPHONE

77t» Revised OLD
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HAZARDOUS & TOXIC MATERIALS TE/K
SITE SAFETY REVIEW

GENERAL INFORMATION

DATE HUE ____JOB NO:

SITE:

LOCATION:

ONSITE CLIENT CONTACT:

OBJECTIVES:

TYPES OF CHEMICALS ANTICIPATED:

MEETING CONDUCTED BY: ______

TOPICS DISCUSSED

PHYSICAL HAZARDS! ________

CHEMICAL HAZARDS! _________

PERSONAL PROTECTION: _______

DECONTAMIHATlONi _________

SPECIAL. SITE CONSIDERATIONS:

CHECK LIST

1. Emergency information reviewed'7 and made familiar to all team members?

2. Route to nearest hospital driven and ita location know) to all team?

3. Site safety plan readily available and its location known to all team members?

7/84 Revised OLD

C-16



DEAD CREEK PROJECT AREA SITE LOCATION MAP
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• cology and «nv!ronra«nt, inc.

HUAJO EVALUATION V OtfMZCAU

2,3,7,8 tetrachlorodibenzo- Qata 9-22-66

DOT H— e/u.*. IP. JJ222 _________ °°6 "•• IL-3020

CA3 «-6«f 17*6-01-6 _

ft«f«r*nc«« Consult id \ctrcl« ) i

Pocfcat Culd* itttreho+rWr') fMtrc* lodeT^ Huartlltm Chris (Vol. II)

T«le «nd H«mrto«*« S«r«y K«nu«l «C6W Other I RTEC5 __________ _

^rop«rtiM> (SynonyMi D^oxin, TCDO

Mol«eul«r W»î ht 322 afx
Stat* Crystalline Solubility <H,0) 0.2______ Boiling Point Decomposes at >1292'F

—•*-———— soiid ^ -"•"~— , ———————'—'
f9i.it. J_/A_____ tapar PrvMMn/Oenaity 1.7 x 10~° frvezing Point VA_____

gravity 1.075 • 25*C Cbtar/OdBtr Thrwhold —— • 77QT

iloloqlemi
TU-tKA Not eatabls h« ^ Sot established Odor Ch«r«ettri«tie

22,500 nq/kg _ HJM, -~___ Aquctie —— ««t/»tou-t Oral LD^p = 22
lowta «/ txpoeur* Dermal, irifial at ion,, ingest ion___________________ ______
:«reinog»n Suspected____ Teratoqwi Animal (RTECS) fetagtn Posit ive (RTECS)

level in soil is 1 ppb

air suggested, coated, chemically resistant coveralls,
butyl or neoprene boots and gloves. Avoid all contact with skin.

Monitor ""or dust in the a. r.

Res»ov« fron environment arid store safely until an approved disposal
aile can be located (store in sealed, non-reusable containers).

___ Haaarte xd first *idi Eyes; Wash immediately with copious amounts >' water .
Skin; Wash xith soap or nild detergent and water. Inhalation: Remove tc. f resh air

(Afi if necessary). Ingest ion; Give water, then induce vomitting.____ ______

*t-ut«i Zhloracne, skin and eye irritation, fatigue, respirat; , distress,
mental depression._______________________ _____

Chroniai O^loracne, hepatic neurosis, hemmorrhage, emphysema, U.er, ___
thyroid, skin, and kidney carcinogens. CNS depression

n""""" " "" J73103
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:ology and environment, inc.

ON-SITE SAFETY LOG

On-Sit* Reading
Background Reading in Breathing
in Breathing Zone Calibrated At Zone

A. On-Site Monitoring

1. HNU/OVA and calibration gee

2. Red-eini

3. Monitom

4. Oj/CxploalMter and calibration gas

5. Duet aonltor

B. Protective Clothing Worn:

C. Site NBM: Deed Creek Project Project Number:

Date: _______________

Neethar Condition*:

N*M of Attendee* at Site:

D. CoMienta on Monitoring or Protective Clothing:

Mane Signature

Tea> Leaders ________ _____________

Site Safety Officers
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HISTORY

The study area for the Dead Creek Project (DCP) consists of 18
sites in the towns of Sauget and Cahokia in St. Clalr County, Illinois
(see attached map). The Illinois ERA became aware of the problems in
this area in 1980 when periodic smoldering of materials in a ditch
(Dead Creek) was observed. Following an initial inspection, the
agency received information that a local resident's dog had come in
contact with wastes in the ditch and died of apparent chemical burns.

Historically, during World War II, the study area was heavily
developed by industry to support the war effort. Due to this develop-
ment and the geologic conditions in the area, open pit mining occurred
in many areas to supply sand and gravel resources. Following the war,
excess product was landfilled and covered in the numerous excavations.
Wastes reported to have been buried in these excavations include phos-
gene gas and munitions in addition to organic and inorganic industrial
wastes. The excavated areas were identified by the Illinois ERA from
a series of past aerial photographs, and by a thermal infrared survey
of the area.

The filling of past excavations was followed by utilization of
Dead Creek as receiving water for effluent and surface drainage of
various industries. The Illinois ERA performed a preliminary study of
the area in 1980, finding excessive levels of organic and inorganic
contaminants in and around the creek. Contaminants detected included:
PCBs, aliphatic hydrocarbons, dichlorobenzene, lead, cadmium, and
arsenic. During the Illinois ERA study, drillers were overcome by
organic vapors while installing a monitoring well east of the creek
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and adjacent to a former seepage lagoon. Sampling of this well and
the lagoon Indicated high levels of the aforementioned contaminants.

Following World War II, chemical companies 1n the area returned
to normal processes, Including the manufacturing of defoliants, pesti-
cides, and herbicides. From the mid-1950s to the early 1970s, the
byproducts and wastes from these manufacturing processes were land-
filled 1n the Site R and possibly Site Q areas (see map). Drilling
and sampling by E & E 1n 1983 at Site Q indicated the presence of 63
of the 117 priority pollutants designated by the USEPA, including
quantifiable levels of 2,3,7,8-tetrachlorod1benzo-p-diox1n (TCDO).
Dioxin was also detected 1n soil samples at Site 0. Site P is an
Illinois EPA-permitted landfill known to have accepted hazardous waste
residues 1n violation of their permit.

C-33



DEAD CREEK

Site 6 (Inactive Site). Drums and pits observed on the surface.
Appear to contain oily wastes (drums - unknown black cinder-like
solid).

Contaminants detected In groundwaterr PCS (1.0 ppb), chloro-
phenol (1,200 ppb), chlorobenzene (19 ppb), dlchlorobenzene (25 ppb),
dlchlorophenol (890 ppb), phosphorus (9.4 ppm), and lead (.31 pom);
surface soils: arsenic (16 ppm), lead (2,000 ppm), and PCS (350

Depth profiles from creek shows PCB ranging from 9,200 ppm at the
surface to 54 ppm at 6 feet.

November 1985 - no readings above background with site entry
equipment. Physical hazards - three or four pits with exposed drums,
numerous areas mounded with burled drums, poison Ivy.

Site H (Inactive Site). Former sand and gravel pit which was
filled with construction debris and unknown wastes. Presently covered
and well vegetated. Physical hazards - trip and fall. One downgrad-
1ent well - PCB - 1.0 ppb. No surface soil sampling done. No pits,
ponds, etc. on-s1te.

Site T (Active Plant Site). Cerro copper property. Holding
lagoon on site was formerly head water per Dead Creek. Culvert under
New Queeny Avenue was blocked sometime after 1950. 6112 only ground-
water «on1tor1ng point for the site - analysis Indicates chloroben-
zene and dlchlorobenzene, along with metals. Soil samples from areas
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adjacent to the holding pond Indicate PCB (0.3 ppm) and aliphatic
hydrocarbons (26 ppm) along with dlchlorobenzene (1.7 ppm). Also
arsenic (95.8 ppm). Surface water samples from holding pond show:
nickel (4.2 ppm), arsenic (0.58 ppm), zinc (30 ppm), PCB (28 ppm),
aliphatic hydrocarbons (23,000 ppm).

Plant site: Level D with hardhat, safety glasses, necessary -
presently no water in former holding pond. Sand and gravel pit iden-
tified from historical aerial photos now filled and covered (parking
area for trailers).

Site J (Active Plant Site). Sterling Steel Castings. No pre-
vious study done. Aerial photos Indicate possible disposal. From
visual observation and conversation with plant operator, material dis-
posed of consists of casting sand and slag. (Needs groundwater moni-
toring). Two pits exist on site approximately 30' deep. Two to three
drums are evident along the sides. Site also has an Inactive inciner-
ator. Possible contaminants Include epoxy resins, heavy metals.

Site K (Residential Commercial). No Information exists for this
site. Historical aerial photos Indicate possible dumping. Presently,
trailer homes and a small trucking company occupy the property.

Site L (Active Equipment Repair Site). Historical photos indi-
cate a small surface impoundment once existed on the site (Wagganer
Trucking). Wagganer was an industrial waste hauler - trucks cleaned
on site discharge first 'Into cree'K, Yrreri Yrto -̂n/f/iwrimftfl.t-. W.aq,q,aner
specialized in hauling hazardous materials. Downgradient groundwater
analysis: chlorophenol (19 ppb), and cyclohexane (120 ppb). Soils:
PCB (5,200 ppm), trlchlorobenzne (78 ppm), and hydrocarbons: (21,000
ppm). Presently, site 1s covered with cinders with no evidence of

*i>ft -jtt.

Site M (Inactive Pit). Hall Const. Pit - site consists of an
open pit used for dumping of unknown wastes. Surface soils: PCB,
arsenic, and mercury. Surface water: PCB, phosphorus (low levels).
Presently, pit is inside fence which surrounds Dead Creek between New
Queeeny Avenue and Judith Lane. Steep sloping sides, water present
in pit.
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Site N (Inactive Construction Site). No historical Information
1s available for this site. Historical photos Indicate possible dis-
posal. Presently site 1s occupied by an Inactive cpnstructlon com-
pany. No previous studies performed.

Site 0 (Active STP). American Bottany wastewater treatment
plant. Historically, three lagoons were used for sludge dewatering.
Lagoon area is now covered and vegetated. Preliminary sampling indi-
cates PCB, miscellaneous hydrocarbons. No field work proposed for
initial phase of study.

Site P (Inactive Permitted Landfill). An IEPA permitted landfill
known to have accepted hazardous residues In violation of their per-
mit. Types and quantities of wastes recorded are unknown. No sam-
pling has been done at the site. Presently municipal and construction
debris (asbestos) are evident along with cinders, no drums evident.
Site is still permitted, though no longer active.

Site Q (Inactive Landfill - Active Transport Facility). Consists
of a former unpermltted landfill suspected of receiving hazardous
wastes. Located adjacent to the Sauget Toxic Dump. E & E sampling
(soil borings) indicated the presence of 63 priority pollutants,
including 2,3,7,8-TCDD. No groundwater monitoring has been done at
the site - power lines traverse the entire area. Area covered
entirely by black cinders. Some refuse (appliances, debris, etc.)
randomly dumped in rear portion of property.

Site R (Inactive Landfill). Sauget Toxic Dump - Former chemical
dump owned and operated by Monsanto. Contaminants detected in leach-
ate Include solvents and 2,3,7,8-TCDD (TAT sampling - 1981). Pres-
ently, site is well covered and vegetated. Monsanto tank farm for
feedstocks located in the northern portion of the site. No drilling
expected. Hard hat and safety glasses required by Monsanto.
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PERSONAL PROTECTION

The purpose of this attachment is to outline the anticipated
is ot protetViun "rur •fe-dt'n t/T ttrfe tfrrjtft:VY*'Vb 4rti V?i% fvt'i'i *,w&>\^-

gation phase of this project. Upgrading and downgrading of these
levels will be determined in the f ield based on our readings, weather
conditions, and professional judgement. Minimum protective clothing
to be worn by any task wil l include: neoprene boots (steel toe and
shank), tyvek or saranax coveral ls, disposable gloves and booties,
hard hats, and neoprene g loves.

Subsurface Soil Sampling/Well Installation
The present scope of work includes collecting subsurface soil

samples at s i tes G, H, I, J, K, L, and N. Well installation is
scheduled for si tes P, Q, and R.

The anticipated level of protection for collection of subsurface
samples at sites G, H, I, and L is Level C. This wi l l include racal
power air-purifying respirators ( A P R s ) in addition to the protective
clothing listed above. It is expected that subsurface sampling at
s i tes J, K, and N wil l be conducted in Level C. Monitoring with all
equipment specified in the safety plan wil l take place during all
dri l l ing act iv i t ies, and upgrades or downgrades in personal safety
measures wil l be made as necessary. Hearing protection wil l be worn
by personnel work on or near operating drill rig. It is anticipated
that dri l l ing and well installation at sites Q and R will be conducted
in modif ied Level B protection. This wil l include the minimum protec-
t ive clothing (saranac covera l l s ) along with self-contained air. Air
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will be supplied by an air compressor and run through a manifold sys-
tem to separate air lines for each team member at the drill rig. The
air compressor will be located upwind of drilling activities, and
will be monitored to ensure proper breathing air is being supplied.
Drilling and well installation at Site P will initially be conducted
in Level C protection.

All levels of protection are based on existing background
information. Upgrading and downgrading of these levels will be done
in the field using best professional judgement, along with real-time
instrumentation readings.

Surface Mater/Sediment Sampling
Surface water samples will be collected from creek sectors A-F

and Site M using a Kemmerer sampler or by dipping a wide-mouthed glass
jar and collecting a grab sample. The anticipated level of protection
for all surface water sampling is Level C, which will include racal
power APRs along with the minimum protective clothing listed above.
Viton or neoprene gloves, taped at the wrist, will also be worn.

Sediment samples will be collected from creek sectors C, D, £, F,
and Site M using a peterson dredge or similar sampling device. The
anticipated level of protection is as outlined above for surface water
sampling. The need for upgrades or downgrades will be determined in
the field using best professional judgement, along with real-time
instrumentation readings.

Surface Soil Sampling
Surface soil samples will be collected from sites G, H, I, J, and

N. Level C protection is anticipated to be sufficient for surface
soil sampling at all sites listed. Racal power APRs will be worn in
addition to the minimum protective clothing noted above. Upgrades
will be determined in the field using best professional judgement,
along with real-time instrumentation readings.

Groundwater Sampling
Groundwater samples will be collected from new monitoring wells

at sites P, Q, and R; from existing monitoring wells in the vicinity
of sites G, H, and L; and from residential wells to be determined.
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Sampling of all monitoring wells is anticipated to be conducted
in Level C protection. This will include racal power APRs and viton
or neoprene gloves in addition to the minimum protective clothing.
Residential well samples will be collected from existing plumbing in
Level A protection. Upgrading and downgrading of these levels will be
determined in the field as necessary, and downgrading will be cleared
through the safety coordinator.

Soil Gas Monitoring/Air Investigation
Soil gas monitoring will be conducted at sites G, H, I, J, K, L,

M, and N in addition to all creek sectors. The soil gas survey will
consist of pounding a small diameter well point into the ground with a
special cylindrical hammer, followed by pumping air from the well
point into collection bags. Analysis of samples w i l l then be com-
pleted, avi.nq, an. OVA,

It is anticipated that all soil gas monitoring will be conducted
in Level C protection, including racal power APRs in addition to the
minimum protective clothing.

The air investigation will consist of surveying all sites to
identify potential point sources. This will be followed by more
detailed sampling of any "hot spots" encountered. All air investiga-
tions done in off-site areas are expected to be conducted in Level A
protection as above, with upgrades to be determined in the field.
On-site air investigations will be conducted in conjunction with other
field activities (surface and subsurface soil sampling), and the level
of protection will be as outlined above for these activities.
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1. INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the policies,
organization, objectives, functional activities, and specific Quality
Assurance (QA) and Quality Control (QC) activities for the Dead Creek
project in Sauget, Illinois. The purpose of the program is to ensure
that all technical data generated are accurate, representative, and
will ultimately withstand judicial scrutiny.

QC consists of a system of checks on field sampling and labor-
atory analysis (through the use of field blanks, duplicates, documen-
tation of all sample movement, chain of custody records, etc.) to pro-
vide supporting information on the quality of the methods employed and
the analytical data.

QA consists of overview checking to certify that the QC proce-
dures have been properly implemented to produce accurate data. QA is
a supervisory function.

All QA/QC procedures will be in accordance with applicable pro-
fessional technical standards, United States Environmental Protection
Agency (USEPA) requirements, government regulations and guidelines,
and specific project goals and requirements. This QAPP is prepared in
accordance with all Reg4<m-V-ni inois EPA ( IEPA) and USEPA QAPP guid-
ance documents.

The QAPP incorporates the following activities:

• Sample collection, control, chain-of-custody, and analysis;
• Document control;
• Laboratory ins t rumenta t ion , ana lys i s , and control; and
• Review of project deliverables.
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Analytical samples will be collected in the field utilizing stan-
dard a^erali no, procedures, (.SjQPsJ, and sent to Ecology and Environment%
Inc.'s (E & E 's ) Analytical Services Center (ASC) for analysis.
Duplicates, replicates, and spiked samples will be used to develop
estimates of the quality of the analytical data. Field audits will be
conducted to verify that proper sampling techniques and chain-of-
custody procedures are followed. Field data compilation, tabulation,
and analysis will be checked for accuracy. Calculations and other
post-field tasks will be reviewed by project personnel.

Equipment used to take field measurements will be maintained and
calibrated in accordance with established procedures (see Section 7).
Records of calibration and maintenance will be kept by assigned per-
sonnel. Field testing and data acquisition will be performed in
accordance with standard protocols.

Document control procedures will be used to coordinate the dis-
tribution, coding, storage, retrieval, and review of all data col-
lected during the Dead Creek Project. These procedures will ensure
safeguarding of any sensitive materials generated or obtained during
the study.
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2. PROJECT DESCRIPTION

This QAPP was prepared pursuant to the contract issued by the
Illinois Environmental Protection Agency (IEPA) to Ecology and
Environment, Inc., (E & E) to conduct a Remedial Investigation/
Feasibil i ty Study (RI /FS) in the Dead Creek area in the towns of
Sauget and Cahokia in St. Clair County, Illinois. The project area
specifically includes various sites in the two towns that were used
for industrial waste dumping or as landfills, as well as portions of
Dead Creek—a stream that traverses through the project area before
flowing into the Mississippi River. The project will be conducted in
cooperation with the IEPA Division of Land Pollution Control.

The objective of the sampling and analysis of the Dead Creek
Project Area is to define the nature and extent of contamination by
investigating air quality, surface and subsurface soils, and ground-
water, as well as surface water and sediments in Dead Creek. Sampling
will be conducted in 18 areas: six sectors of Dead Creek, designated
A through F, and 12 sites, designated G through R. The analytical
data resulting from the RI will be used to prepare a Feasibility Study
(FS) to determine if remedial actions are necessary and what level and
types of actions are required to mitigate the contamination. The
field work for the RI is expected to begin in the middle of March 1986
and be completed by the end of May 1986 (approximately 12 weeks).

Samples to be collected from the Dead Creek Project sites
include:



Section No. 2
Revision No. 1
Date: May 1986
Page: 2 of 4

• Subsurface soil samples (from borings);
• Groundwater samples; and
• Surface water/sediment samples.

In addition, air quality investigations will be conducted on a
routine basis during on-site work. Soil gas measurements will be
taken as necessary, but will not exceed 96 specific locations.

Table 2-1 provides a summary of the number of samples to be col-
lected for each of the various sample media, at the various sites.
The site locations are shown on Figure 2-1.
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DEAD CREEK PROJECT SAMPLING FOR VARIOUS MEDIA
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Sample Medium

Surface water/ sediment
n n
n H
n n
n n
ii n
n ii
n n

Surface soilH n
n n
ri n
ti 11
n n
n ti

Subsurface soil
M It

n 11
it n
M H

11 11

II tt

Groundwater

.1

..

11

Site

A
B
C
D
E
F
M
Field QC samples*

G
H
I
J
N '
Field QC samples*
To be determined

G
H
1
J
K
L
N
Field QC samples*

Existing
monitoring
wells

Existing
residential
wells

New
monitoring
wells

Field QC samples
for wells*

Sample
Matrix

Mater
II

Water/sediment
it n
ti n
n n
n ti
n ii

Soil
M

11

tl

If

It

II

Soil
n

"
n
M

11

11

11

Water

11

II

11

Number of
Samp lea

3
3

2/2
1/2
3/10
4/10
2/3
5/6

40
5

32
5
3

15
10

10
5

15
5
3
A
2

12

12*»

5

20

8

Comment a

Grab and composite
"
"
"
"
II

M

If 11

Grid (50 foot)
Randan
Grid (100 foot)
Random

ff

Random
Dioxin

Composite11
n
"
M

II

II

It

Assigned wells

M H

ii ii

Total Samples 199 soil/sediment
68 mater
96 aoil gaa*»»

•Field QC samples include one duplicate per 10 samples and one blank per day or per shipment if
more than one shipment is made per day.

*»Actual number of samples to be determined. Only 8 of 12 existing wells have been located. All
wells need to be reconstructed prior to sampling.

*»»See Section 2.6 Soil Gas Survey for specific locations.
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SCALE
1 MILE

1 KILOMETER

Figure 2-1 DEAD CREEK PROJECT AREA SITE LOCATION MAP
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3. PROJECT ORGANIZATION AND RESPONSIBILITY

This QAPP provides for designated QA personnel to review products
and provide guidance on QA/QC matters, and outlines the approach to be
followed to assure that products of sufficient quality are obtained.
In accordance with E & E's corporate QA program, experienced senior
technical staff members will be assigned to project QA/QC functions.
Figure 3-1 presents the program organization. Figure 3-2 presents the
ASC management organization. The management structure provides for
direct and constant operational responsibility, clear lines of author-
ity, and the integration of QA activities. The various QA functions
are explained below.

IEPA QA/QC Responsibilities
IEPA is responsible for all performance and system audits which

include laboratory and field audits, review of QA/QC data validation
procedures, as well as intermittent and final review and evaluation of
analytical results, including supporting QC data. IEPA conducted
initital performance and system audits during July and August 1985.

Project Management
The project management staff consists of IEPA Project Officer

J. Larson and E & E project personnel G. Strobel, Project Director;
M. Miller, Project Manager; and M. McCarrin, Assistant Project Man-
ager. They are responsible for implementing the project and wil l
have the authority to commit the resources necessary to meet project
objectives and requirements. Primary functions are to insure that

3-1
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E & E PROJECT
DIRECTOR

G. StroM, P.E.

IEPA PROJECT
OFFICER
J. Lanon

E & E PROJECT
MANAGER

M. Miller. P.E.

QA OFFICER
A. Schu«Ml»r

E & E ASSISTANT PROJECT
MANAGER AND TEAM

LEADER
M. McCarrin

ASC DIRECTOR
A. Clifton

E & E TECHNICAL
STAFF

ASC MANAGER

G. Hahn

ASC
STAFF

Figure 3-1 QUALITY ASSURANCE PROGRAM ORGANIZATION
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ASC DIRECTOR
A. Clifton

QA OFFICER

A. Schuwtlw

ASC MAN ACER
G. Hahn

RECORDS
COORDINATOR

A.8o0olin

Co
I

CO

CHEMISTRY SECTION
SUPERVISOR

D. Pnkarak

METALS SECTION
SUPERVISOR

R. Boiiharl

ORGANICS SECTION
SUPERVISOR

C. Woitowicz

MICROBIOLOGY
SECTION

SUPERVISOR

D. Duitin

AQUATIC BIOASSAY
SECTION

SUPERVISOR

R. Short

SUPPORT SERVICES
GENERAL STAFF

Figure 3-2 ANALYTICAL SERVICES CENTER MANAGEMENT ORGANIZATION
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technical, financial, and scheduling objectives are achieved success-
fully. With full responsibility and authority for project perform-
ance, they will:

• Define project objectives and develop a detailed work plan and
schedule;

• Establish project policy and procedures to address the spe-
cific needs of the Dead Creek project as a whole, as well as
the objectives of each task;

• Acquire and apply technical, corporate, and/or subcontractor
resources as needed to insure performance within budget and
schedule constraints;

•. Qri.pjj.t all tern leaders and support staff concerning the proj-
ect's special considerations;

• Monitor and direct the team leaders;

0 Develop and meet ongoing project and/or task staffing require-
ments, including mechanisms to review and evaluate each task
product;

• Review the work performed on each task to insure its quality,
responsiveness, and timeliness;

• Review and analyze overall task performance with respect to
planned requirements and authorizations;

• Approve all external Dead Creek project reports (deliverables)
before their distribution;

• Ultimately be responsible for the preparation and quality of
interim and final Dead Creek project reports; and

• Represent the project team at meetings and public hearings.
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Team Leader for Dead Creek Project
Th/t ijray»£t. m/WAn/tr*;. mill te. <LuwirtM h.y *. f teld team, Ita/i/tr ^/i

wil l be responsible for leading and coordinating the day-to-day activ-
ities of the various resource specialists under his supervision. The
team leader is a highly experienced environmental professional who
wi l l report directly to the project manager. The Team Leader and
Assistant Project Manager assigned to the project is M. McCarrin.
Specific team leader responsibilities include:

• Provision of day-to-day coordination with the project manager
on technical issues in specific areas of expertise;

• Development and implementation of team-related work plans,
assurance of schedule compliance, and adherence to management-
developed study requirements;

• Coordination and management of team staff;

• Assure compliance with applicable TSCA and DOT regulations for
samples requiring dioxin analysis;

0 Implementation of QC for technical data provided by the team
staff ;

• Adherence to work schedules provided by the project manager;

• Authorship, review, and approval of text and graphics required
for team efforts;

• Coordination of technical efforts of subcontractors assisting
the team;

• Identification of problems at the team level, discussion of
resolutions with the project manager, and provision of com-
munication between team and upper management; and

• Participation in the preparation of the final report.
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Technical Staff
The technical staff (team members) for this project will be drawn

from E & E's pool of corporate resources and from the organizations of
the various subcontractors associated with the project. The technical
team staff will be utilized to gather data, analyze data, and prepare
various task reports and support materials. All of the designated
technical team members are experienced professionals who possess the
degree of specialization and technical competence required to effec-
tively and efficiently perform the required work.

QA Project Officer
The QA project officer will be A. Schuessler. She is responsible

for maintaining quality assurance for the Dead Creek Project. Spe-
cific functions and duties include:

• Coordinating client meetings to determine retention time of QA
records, storage requirements and facilities, identification
of QA records, and time of transfer of QA records to client
facilities;

• Providing guidelines and i'nformation as required to assist the
QA project managers in the planning, development, and imple-
mentation of the QA program for their specific projects;

• Assuring that records of investigatory tasks conform to appli-
cable requirements prior to delivery to clients and assuring
that necessary corrective actions have been taken;

• Assuring use of the latest approved procedures, checklists,
and forms required to implement check or approval functions as
may be specified by the appropriate regulatory agency or cli-
ent; and

• Establishing a project review group to investigate potential
nonconformance and corrective actions and recommend measures
to prevent recurrence of any nonconformance.
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Analytical Services Center (ASC) Director
The ASC director is A. Clifton. He is responsible for all ana-

lytical work and works in conjunction with the QA unit. He maintains
liaison with the QA officer regarding QA and custody requirements.
Specific duties include:

• Maintaining indexed master copies of all laboratory project
records and final reports, listing for each project the equip-
ment, instrument methods, nature of project, date project was
initiated, current status, name of sponsor, name of project
manager, and status of final report;

• Maintaining copies of the methods and safety manual;

• Conducting inspections of projects and keeping written records
of the inspections. For projects lasting less than six
months, the QA unit conducts at least one inspection. For
projects lasting more than six months, inspections are con-
ducted at least every three months;

• Submitting to the project director and the project managers
'«? VtA/Wi •b+i.tfi.'e/:, r'tf/wt.'i w. fJ?ft. '̂ rii'S.ct., >?aU,nfl, my 'praki.'sn.i,
recommendations, and corrective actions taken;

• Reviewing all final reports for accuracy; and

• Signing a statement specifying the dates on which QA inspec-
tions were made and findings were reported to management and
to the project managers.

ASC Manager
The ASC Manager is G. Hahn. He maintains liaison with the ASC

director regarding QA elements of specific sample analyses tasks. He
reports to the ASC director and works in conjunction with the QA unit.
Specific duties include:
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• Developing project specific protocols with the laboratory
director;

• Insuring that personnel clearly understand their required
tasks;

• Insuring that the project is carried out in accordance with
the protocol;

• Insuring that all project QA/QC methods are followed;

• Insuring that all data generated during a project are accu-
rately recorded and verified;

• Insuring that any problems reported during the monitoring of a
project by the QA unit are reported to the QA director and
that corrective actions are taken and documented; and

• Insuring that project protocol, as well as the final report
and all the supporting raw data, are transferred to suitable
archives upon completion of the project.

ASC Staff
Each member of the ASC staff performs an assigned QA function

that is pertinent to and within the scope of his or her knowledge,
experience, training, and aptitude. An individual is assigned the
responsibility for checking, reviewing, or otherwise verifying that a
sample analysis activity has been correctly performed. The following
is a breakdown of analytical areas and their assigned personnel.

• GC/MS: Caryn Uojtowicz - Supervisor; Mike Scanlon,
Cindy Stempniak, and Lynn Sullivan - Analysts.

• GC: Caryn Woj towicz - Supervisor; and David W i l l y - Analyst.

• Metals: Bob Bosshart - Supervisor; Jim 01ka and Richard
Nagler - Analysts.
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• General/Wet: Dietmar Piekarek - Supervisor; and
Paul Azzopardi - Technician.

ASC Facilities
E & E maintains a certified chemical and biological laboratory

(the ASC) staffed by full-time scientists and technicians and equipped
with state-of-the-art instrumentation for the full range of water,
waste,, air, sediment, and soil quality parameters.

All laboratory work is performed in accordance with guidelines
established by USEPA, the Water Pollution Control Federation, and/or
the American Society for Testing and Materials (ASTM). When approved
protocols do not exist, the ASC staff develops and validates appropri-
ate analytical methods. In addition, QA and QC programs are main--
tained for the instruments and the analytical procedures used.

E & E's laboratory is certified by the New York State Department
of Health for the analysis of drinking water and wastewater, and is
approved by the New York State Department of Environmental Conserva-
tion for the analysis of samples associated with state-sponsored
Superfund activit ies. In addition, the ASC is contracted to USEPA for
the analysis of organic samples under the Contract Laboratory Program
( C L P ) .

Equipment. The ASC is equipped with the most advanced instrumen-
tation for fast, accurate analyses of air, water, and sediment sam-
ples. Major instruments include:

• Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS),
Hewlett Packard Model 59938, equipped with a disk-based data
system and high-speed computer, capillary interface, and jet
separator.

• Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS),
Hewlett Packard Model 5995C, equipped with RTE-6 data system
and dual (packed/capi l lary) column capability.

• Hewlett Packard 5970B Mass Spectral Detector for capillary
column operation interfaced to a HP5890 gas chromatograoh.
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• Hewlett Packard Model 7675A Automated Purge and Trap Sampler.

• Varian Model 3700 Gas Chromatograph (GC) with flame ioniza-
tion, Hall, and electron capture detectors.

• Varian Vis ta 6000 GC with electron capture and flame photo-
metric detectors and capillary capability.

• Hewlett Packard 5890 scanning gas Chromatograph equipped with
electron capture and flame ionization detector.

• Tekmar LSC-2 Liquid Sample Concentrator for volatile organic
analysis.

• Varian 4270 Computing Integrator.

• Spectra-Physics Model SP 4100 and SP 4270 Computing Integra-
tors.

• Instrumentation Laboratory Model 457 Fully Automated Atomic
Absorption Spectrophotometer including a Model 655 Furnace
Atomizer.

• Perkin Elmer 5000 Zeeman Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer, Zeeman back-
ground correction system, and auto sampler.

• Perkin Elmer PE II Inductively Coupled Argon Plasma (ICAP)
Spectrometer.

Analytical Capabilities. The ASC is fully equipped for analysis
of all types of water, air, and soil samples for chemical contami-
nants, bacteriological quality, and general characterization. Proven
-eiTnlj "rfp-pri/vsfi vrî V/u t̂1! VM/W.̂ M?:, we. 'iifcri., 'Mcteri. <!f). ky a. ri.o/irrui.̂
system of QC and QA checks to ensure reliable and defensible data.

Organic analysis is accomplished by GC and/or GC/MS. Liquid,
soil, and air samples are analyzed routinely for pesticides,

3-10



Section No. 7
Rwjjuiw). Ma^ i.
Datet Hay 1986
Page: 11 of 12

polychlorinated biphenyls, volatile organics, extractable organics,
and o'tner group's ttf trumptfurrtfc -<& Tifcttftvarj. ftfi.'iViV.Va ^w tzAnu&San,
of soil and sludge samples include Soxhlet.

E & E uses two types of instruments for analysis of metals in
various matrices: MS and ICAP. The various AAS techniques include
aiMLl.i.aatmn of flame., furnace., cold vapor, and hydride generation pro-
cedures. During sample preparation and analysis, ASC staff are espe-
cially careful to avoid the matrix interference effects to which the
analysis of solid samples (soil, sediment, and sludge) for trace
metals is particularly susceptible. Check standards (either EPA-
provided or National Bureau of Standards iNBSl-traceab'le) are used
with each set of prepared samples.

Other instruments in the ASC include a total organic carbon ana-
lyzer; specific ion electrodes (fluoride, cyanide, nitrate, ammonia);
spectrophotometers; and basic items such as pH and conductivity
meters.

Key ASC Personnel
Table 3-1 lists the key individuals from the ASC involved in the

QC aspect of the program.
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Position Educat ion

Andrea P. Schuessler

Andrew P. Clifton

Gary E. Hahn

Caryn A. Vfojtowicz

Robert E. Bosshart

Anthony E. Bogolin

Corporate QA Officer

Director, Analytical
Services Center

Manager, Analytical
Services Center

Organic Analysis
Supervisor

Inorganic Analysis
Supervisor

Reports Coordinator

B.S. Chemistry

B.S. Chemistry

B.S. Chemistry

B.A. Biology

B.S. Chemistry

B.A. Administrative
and Management
Sciences

B.S. Environmental
Science/Biolcgy
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4. QA OBJECTIVES FOR MEASUREMENT DATA

All measurements will be made to ensure that analytical results
are representative of the media and conditions measured. Unless
otherwise specified, all data will be calculated and. reported in units
consistent with other organizations reporting similar data to allow
comparability of data bases among organizations. Data w i l l be
reported in uq/1 and mg/1 for aqueous samples and ug/kg and mg/kg for
soils.

The characteristics of major importance for the assessment of
generated data are accuracy, precision, completeness, representative-
ness, and comparability. Accuracy and precision goals for the Dead
Creek project are included in the QC tables in Section 8 of this docu-
ment. The characteristics are defined as follows.

4.1 ACCURACY
Accuracy is the degree of agreement of a measurement or average

of measurements with an accepted reference or "true" value and is a
measure of bias in the system. Accuracy determination for this proj-
ect will be accomplished through a systematic analysis of Standard
Reference Materials (SRMs) for calibration and spiking solutions.
Obtained values will be compared to "true" values using accepted
statistical techniques to provide continuing verification of analyti-
cal accuracy. For additional information on analytical procedures ana
specific routine procedures for data assessment, refer to Sections 8
and 13 of this document. Tables 4-1 and 4-2 include spike recovery
l i m i t s for data accuracy.
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Table 4-1

CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS*

Fraction

VOA

VOA
VOA

SNA

SNA
SNA.

SNA

BNA
SNA

Pest

Surrogate Compound

Toluene-dg

4-b rono f 1 uo robe nzene
1 ,2-dichloroethane-d^

Nitrobenzene-dj

2-fluorobiphenyl
qi-teLnjhemcL-d,,̂

Phenol-dj

2-fluorophenol
2,4,6-tribromophenol

Dibutylchlorendate

Low/Medium
Water

88 -

86 -
76 -

35 -

43 -
33 -

10 -

21 -
10 -

(24 -

110
115
114

114

116
141

94

100
123

154)"

Low/Medium
Soil/Sediment

81 -
74 -
70 -

23 -

30 -
18 -

24 -

25 -
19 -

(20

117

121
121

120

115
137

113

121
122

- 150)"

•Referenced - USEPA Contract Laboratory Progran, revised July 1985.

"These limits are for advisory purposes only. They are not used to deter-
mine if a sample should be reanalyzed. When sufficient data becones avail-
able, the USEPA may set performance based contract required windows.
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Fraction

VOA
VOA
VOA
VOA
VOA

BN
BN
BN
BN
BN
BN
BN

Acid
Acid
Acid
Acid
Acid

Pest
Pest
Pest
Pest
Pest
Pest

Matrix Spike Compound

1 , 1 -d ichl oroet hane
Tr ichl ore thene
Chlorobenzene
Toluene
Benzene

1 ,2,4-trichlorobenzene
Acenapnthene
2,4-dinitrotoluene
Pyrene
N-nitroso-di-n-propylamine
1 ,4-dichlorobenzene
Di-n-butyl phthalate

Pent achl or ophenol
Phenol
2-chlorophenol
2-chloro-3-methyl phenol
4-nitrophenol

Lindane
Hept achl or
Aldrin
Dieldrin
Endrin
4, 4' -DOT

Water*

61 -
71 -
75 -
76 -
76 -

39 -
46 -
24 -
26 -
41 -
36 -
11 -

9 -
12 -
27 -
23 -
10 -

56 -
40 -
40 -
52 -
56 *
38 -

145
120
130
125
127

98
118
96

127
116
97

117

103
89

123
97
80

123
131
120
126
121
127

Soil/
Sediment

59 -
62 -
60 -
59 -
66 -

38 -
31 -
28 -
35 -
41 -
28 -
29 -

17 -
26 -
25 -
26 -
11 -

46 -
35 -
34 -
31 -
42 -
23 -

172
137
133
139
142

107
137
89

142
126
104
135

109
90

102
103
114

127
130
132
134
139
134

•Referenced - USEPA Contract Laboratory Program - revised July 1985.

Note: These limits are for advisory purposes only.
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4.2 PRECISION
Precision is the degree of mutual agreement among individual mea-

surements of a given parameter. Precision determination will be
acc'omolished through regular analysis of duplicate or replicate sam-
ples. Relative Percent Difference (RPD) will be calculated for all
duplicates and replicates analyzed. EPA has established acceptable
RPDs for many of the parameters to be analyzed in this project. These
will be compared to obtained RPDs to provide a continuing verification
of analytical precision. Generally, RPD limits for inorganic param-
eters include a limit of less than or equal to 20%. Refer to Section
13 of this document for specific routine procedures for data assess-
ment. Tables 4-3 and 4-4 include organic RPD limits for data preci-
sion.

4.3 COMPLETENESS
Completeness is a measure of the amount of val id data obtained

from a measurement system compared to the amount that was expected to
be obtained under correct normal conditions. Ninety-five percent com-
pleteness will be required for each analysis and as an overall project
object ive.

4.4 REPRESENTATIVENESS
Representativeness expresses the degree to which data accurately

and precisely represent a characteristic of a population, parameter
variations at a sampling point, a process condition, or an environ-
mental condition.

Careful choice and use of appropriate methods wil l ensure that
sameles are representative. This is relatively easy with water or air
samples, since these components are homogeneously dispersed. In soil
and sediment, contaminants are unlikely to be evenly distributed, and
thus it is important for the sampler to exercise good judgment when
removing a samole.

4.5 COMPARABILITY
Conoarability expresses the confidence with which one data set

can be compared to another.
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Fraction

VOA
VGA
VOA
VOA
VOA

B/N/A
B/N/A
B/N/A
B/N/A
B/N/A
8/N/A
B/V'A '
8/N/A
B/N/A
B/N/A
B/N/A

Pesticide
Po-Rj-J-rLUllt

Pesticide
Pesticide
Pesticide
Pesticide

Compound

1 ,1-dichloroethane
Trichlorethene
Chlorobenzene
Toluene
Benzene

1 ,2,4-trichlorobenzene
Acenaphthene
2 , 4-dini trotol uene
Pyrene
N-nitroso-di-n-propylamine
1 ,4-dichlorobenzene
Pentachlorophenol
Phenol
2-chlorophenol
i-chloro-3-methyl phenol
4-nitrophenol

Lindane
Hw^anbLnr-
Udrin
Dieldrin
Endrin
4,4'-OOT

Relative
Percent

Difference
(RFP)

14
14
13
13
11

28
31
38
31
38
28
50
42
40
42
50

15
2D_
22
18
21
27

Spike
Recovery

(X)

61/145
71/120
75/130
76/125
76/127

39/98
46/118
24/96
26/127
41/116
36/97
9/103
12/89
27/123
23/97
10/80

56/123
40/131.
40/120
52/126
56/121
38/127

*Referenc«-d - USEPA Contract Laboratory Program, revised July 1985.
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Fraction

VOA
VGA
VOA
VOA
VOA

B/N/A
B/N/A
B/N/A
B/N/A
8/N/A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A
B/N/A

Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide

Contpou d

1 , 1 -dichl oroet hene
Trichlorethene
Chlorob^nzene
Toluene
Benzene

1 ,2,4-trichlorobenzene
Acenaphthene
2,4-dinitrotoluene
Pyrene
N-nitroso-di-n-propylamine
1 , 4-dichl orobenzene
Pent achlorophenol
Phenol
2-chlor ophenol
4-chloro-3-methylphenol
4-nitroohenol

Lindane
Heptachlor
Aldrin
Oieldrin
Endrin
4,4'-ODT

Relative
Perc»nf

Difference
(RFP)

22
24
21
21
21

23
19
47
36
38
27
47
35
50
33
50

50
31
43
38
45
50

Spike
Recovery

(S)

59/172
62/137
60/133
59/139
66/142

38/107
31/137
28/89
35/142
41/126
28/104
17/109
26/90
25/102
26/103
11/114

46/127
35/130
34/1 32
31/134
42/139
23/134

•Referenced - USEPA Contract Laboratory Program, revised July 1985.
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5. SAMPLING PROCEDURES

5.1 AIR INVESTIGATION
The air investigation will include:

• Surveying of sites for "hot spot" off-gassing:
• Identifying and quantifying air releases; and
• Determining background contaminant levels.

The air investigation will include two phases: preliminary
source identification and remedial air investigation.

A meteorological station wil l be set up prior to on-site work to
provide baseline data concerning wind direction and speed. This
information will be used to determine locations for perimeter monitor-
ing. A baseline volat i le organic vapor survey wil l be conducted on
the site prior to any sampling effort to identify areas where poten-
tial air problems may exist.

Each site then will be surveyed with an HNu, OVA, or other moni-
toring equipment. Instrument readings will be recorded for subsequent
review and analysis. During this baseline survey, the presence and
location of any staining on the ground or exposed waste materials wi l l
also be noted and recorded in the field logbooks. An assessment of
the vegetative cover on each site will also be made to ass is t in the
planning of additional particulate studies. OVA and HNu values wi l l
be recorded for further evaluation.

To achieve the optimum level for the presence of volat i le
organics in the air, the baseline volat i le organic vapor survey should
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be conducted when ambient air conditions would provide the highest
levels. Best results will occur when the air temperature exceeds 80*F
and the wind speed is below f ive miles per hour (mph). Additionally,
this baseline survey should be preceded by at least several days of
warm weather. Upon completion of this baseline survey, the data will
be reviewed with respect to historical information collected regarding
waste types and disposal practices.

After all the sites have been surveyed, additional work may be
scheduled for those sites demonstrating contaminant air releases.
This will entail quantifying and qualifying the exact nature of con-
taminants being released. High-volume particulate samplers (for
detecting metals and low or semi-volatile organic compound contamin-
ants) and Tenax tube collectors (for detecting volatile contaminants)
will be set up in at least one upwind and two downwind locations from
each area to be investigated. Several additional stations may be dis-
tributed to identify base levels of contaminants. High-volume fi lters
and Tenax tubes will be shipped to E & E's Analytical Services Center
(ASC) for analysis.

Additional air monitoring data can be inferred from the soil gas
monitoring investigation. In this study, volatile substances are
traced in the vadose zone. Data from this study can be extrapolated
to indicate areas of probable emission of contaminants to the air
through natural volat i l izat ion.

5.2 SURFACE SOIL SAMPLING
Surface soil samples will be collected according to the proce-

dures described below:

• Samples w'ill 'be coTiected to a depth not to exceed 1 foot .

• Using a stainless steel coring device, soil samples will be
collected from the ground surface.

• The samples will be transferred to an 8-ounce wide-mouth glass
container. As many scoops as necessary will be taken until
the sampling bottle is filled.
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When tools are to be reused to collect a new sample, they will
be decontaminated to avoid cross-contamination.

t Any observable physical characteristics of the soil as it is
being sampled (e.g., color, odor, physical state) will be
recorded.

• Selected samples will be screened in the field using an OVA.
This screening process involves filling a volatile organics
bottle half full with sample material and capping the bottle,
then heating the bottle in a pan of water, then uncapping the
bottle and inserting the OVA probe into the head space and
taking a reading.

• When compositing is to be done, it will be done by delineating
the areas to be composited and collecting sufficient core
samples to characterize the area. Equipment used to collect
subsamples for a composite will not need to be decontaminated.
However, complete decontamination will be conducted prior to
use of tools for another composite. Delineation of the areas
will be based on field observations of site scope, soil
material, visual observations of contaminants, etc. in the
case of the grid sampling, samples w i l l be from within a grid
section.

• All pertinent weather information such as air temperature,
pressure, wind velocity, sky conditions, and precipitation
will be recorded.

5.3 SUBSURFACE SOIL SAMPLING
Subsurface sampling will be conducted using a drill rig with a

hollow stem auger. Continuous samples will be collected unless sub-
surface conditions prevent such sampling. Continuous sampling is done
using a 4-inch diameter, 5-foot split-spoon sampler with a catcher at
the foot locked into the lead auger flight. Retrieval is accomplished
using hex rods through the augers. The sampler is advanced by rotat-
ing augers to the desired depth.
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If field conditions prevent use of this method, a 2-inch diam-
eter, 18-inch split-spoon will be advanced by conventional methods.
This will include attachment of the sampler to an AW rod and a stan-
dard 140-pound hammer. Blow counts will be recorded at 6-inch inter-
vals to a total sample depth of 18 inches. Borings will be drilled to
depths specified in Section 2.3, unless sample screening dictates
stopping at shallower depths.

As samples are retrieved, they will be screened with an OVA
and the HNu if deemed necessary. Upon completion of logging, the
lithology, the sample will be stored in a clean 8-ounce jar. Com-
positing will be performed at the hotline.

All drilling and sampling equipment to be reused will be decon-
taminated as specified in Section 9. When samples are to be compos-
ited, mixing will be done using stainless steel containers and tools.
These also will be decontaminated between uses. Where possible and
appropriate, disposable equipment wil l be used in order to minimize
cross contamination. Prior to the start of the sampling work, all
drilling tools and equipment wil l be washed with high-pressure steam
equipment and rinsed with solvent (see Section 9).

As noted above, selected samples will be field-screened using an
OVA and the HNu. A preliminary survey will be also conducted by
"sniff ing" the sample with an OVA and the HNu immediately upon opening
t'ne ^^mp'iitig tute.

Upon completion of the drilling, the open hole wil l be backf i l led
with drill cuttings or grouted. Any deficit of material will be sup-
plied using clean earthen material. When the water table is encount-
ered while drilling or the boring goes below the fill, grout will be
used to seal that portion of the boring. Grout will be mixed and
pumped from the mud tub through the hollow stem of the auger as the
auger is retrieved. The hole will be filled from the top of the grout
line to ground level using drill cuttings. Any excess cuttings wil l

Subsurface Soil Sample Compositing
Compositing of soil samples will be according to the following

procedures:
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• Each portion from a depth interval to be composited will be
thoroughly mixed in its sample container with a stainless
steel tablespoon.

• The material will be chopped, mixed, and stirred until it is
homogeneous.

• A stainless steel tablespoon will be used to transfer the
material to a composite container. A clean stainless steel
tablespoon will be dedicated for materials for each composite.

• The composite container will be sealed and labeled as
specified in this plan (Section 7.3).

5.4 GROUNDWATER SAMPLING
Sampling of the existing monitoring wells, residential wells, and

newly installed monitoring wells will consist of the following three
activities:

• Measurement of depth to water level and total depth of the
wel'l (to calculate well volume),

t Evacuation of static water (purging), and

• Collection of the sample.

These activities are described below.

5.4.1 Measurement of Water Level and Well Volume

• Prior to sampling, the static water level and total depth of
the well will be measured with a calibrated weighted line.
Care wil l be taken to decontaminate equipment between each use
to avoid cross contamination of wells.
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t The number of linear feet of static water (difference between
static water level and total depth of well) will be calcu-
lated.

• The static volume will be calculated using the formula:

V = Tr2(0.163)

where:

V '- Static volume of well in gallons;

T * Depth of water in the well, measured in feet;

r = Inside radius of well casing in inches; and

0.163 = A constant conversion factor which compensates for
r^ h factor for the conversion of the casing

radius from inches to feet, the conversion of cubic
feet to gallons, and (p i ) .

5.4.2 Purging Static Water
Before a groundwater sample is obtained, the static water must be

purgei to ensure fntft a representative grounawater sample 'is ta'icen. 1\
minimum of three static water volumes will be purged from the well
prior to col lecting the samples. Purging and sampling will be per-
formed using a stainless steel bailer. Since the water removed from
the well during the purging process could contain hazardous materials,
it wil l be containerized, not discharged on the ground.

5.4.3 Sample Collection
Sampling personnel will take precautions against cross contami-

nation when using one sampling apparatus for a series of samples. If
possible, "clean" or "background" samples will be taken first. Before
and after each sample is taken, the apparatus will be decontaminated
as specified. Sample collection procedures are as follows:

0 A stainless steel bailer (decontaminated according to the pro-
cedures presented in Section 9) w i l l be used to collect the
groundwater samples.
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• Dedicated bailers will be used for monitoring wel ls. Residen-
tial well samples will be collected from existing plumbing as
close as possible to the pump and prior to any water softening
apparatus.

t When transferring water from the bailer to sample containers,
care will be taken to avoid agitating the sample, which pro-
motes the loss of volatile constituents.

• Samples to be analyzed for metals will be filtered in the
field using a .45-micron filter and preserved with nitric acid
prior to shipment for analysis. Filtering equipment used will
be decontaminated between samples to avoid cross contamina-
tion. Field filtration requires particular skill if contami-
nation is to be avoided.

• Any observable physical characteristics of the groundwater
(e.g., color, sheen, odor, turbidity,) as it is being sampled
will be recorded.

• Weather conditions at the time of sampling will' be recorded
(e.g., air temperature, sky condition, recent heavy rainfall,
drought condit ions).

5.5 SURFACE WATER/SEDIMENT SAMPLING
5 .5 .1 Surface Water Sampling

Surface water samples wil l be collected according to the follow-
ing procedures:

t A wide-mouth glass bottle to be used for sampling will be
dipped into the creek and rinsed three times and the bott le
will then be dipped to collect the sample.

Tne sarrrp'iB wVi1! 'tie toYiHcVeb ~Yfi VUX.'TI ~a
agitation of the water, which promotes the loss of volat i le
organics and increases the dissolved oxygen content.

•
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• The samples will be transferred into 1/2-gallon glass bottles
and 40-ml VGA bottles. The wide-mouth bottle will be refilled
as many times as necessary to fill all required bottles.

t The temperature, pH, and specific conductivity, of the water
will be measured, and current speed/volume will be recorded at
the time the sample is taken.

• Any observable physical characteristics of the water (e.g.,
color, odor, turbidity) as it is being sampled will be
recorded.

0 Weather conditions at the time of sampling will be recorded,
(e.g., air temperature, sky conditions, recent heavy rain-
falls, and drought conditions).

5.5.2 Sediment Sampling
Sediment samples will be collected from Dead Creek using a Peter-

son dredge or stainless steel corers. The sampling procedure will be
as fo l lows:

• The Peterson dredge will be decontaminated as specified in
Section 9.

• The dredge will be lowered into the creek sediment until suf-
ficient resistance is encountered to release the retainer
catch. The dredge will then be withdrawn from the sediments.

• The contents of the dredge will be placed in a clean stainless
steel pan and composited. A composite sample of the sediment
wil l be transferred to an 8-ounce jar.

5.6 SOIL GAS SURVEY
Soil gas analyses will be performed along a grid covering a pre-

surveyed area. Results will be compiled and plotted on a site base
map. Areas with high readings may be resurveyed at smaller intervals.
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One sample will be taken outside the area of contamination to estab-
lish background levels.

Experience with soil gas monitoring has shown that the weather
conditions most conducive to a successful survey are warm, dry, low-
wind conditions following several days of warm to hot weather. The
survey will be planned for such conditions.

The survey wil l consist of three soil gas samples taken at 4, 7,
and 10 feet below the surface at each sampling location. Although
sample locations have generally been identified, the exact locations
will be determined in the field based upon an assessment of field con-
ditions, surface evidence of past dumping practices and contamination,
and topographic relief.

The soil gas survey will be conducted using either a slam bar/OVA
technique or a perforated drive point/bag method. The slam bar tech-
nique uses a steel rod that is driven into the soil with a weight that
slides along the top of the rod. The slam bar will be driven into the
soil to a depth of three feet or to maximum penetration. When the
slam bar is withdrawn, the air in the resultant hole will be analyzed
with an OVA for volatile organic compounds.

The primary equipment to be used for the perforated drive point/
tube/bag method consists of the following:

1. A miniature well point sampler, 5/8-inch in diameter, stain-
less steel, with 3/8-inch hollow center. The shaft is tipped
with a sharp penetrating point and has a narrow, vertically
slotted screen. The internal-thread 2.5-foot sections are
driven into the soil using a special cylindrical hammer.
Connectors allow hook-up to various types of sample analysis
equipment.

2. An OVA for determining the total concentration of organic
vapors using a flame ionization detector.

The following procedures will be followed at each of the sampling
locations.
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1. A decontaminated well point sampler will initially be driven
into the soil to a depth of 4 feet at each location.

2. Sample tube fittings will be attached to the samples and one
volume of air purged from the system using a syringe or
piston displacement device.

3. A sample collection bag will be attached to the system and
the bag will be filled using a syringe or piston displacement
device. The sample bag will then be carried to a van for
analysis.

4. The OVA will be set up and operated in the van to standardize
analytical conditions. Bag samples will be allowed to equi-
librate with internal van conditions. Once equilibrium has
been reached, the bag sample will be connected to the OVA
(operated in survey mode) and analyzed for total volatile
organic substances. An activated carbon filter will be used
to check for the presence of methane. Prior to each set of
analyses, the OVA will be "zeroed" in a background area and
ambient background readings will be recorded. Temperature
readings will be recorded during the background measurement
and during the sampling.

5. Depending on field conditions, it may be necessary to substi-
tute a slightly different sample collection and analysis
procedure. Should weather and soil conditions preclude the
use of the analysis equipment described, the equipment and/or
techniques will be modified accordingly. All modifications
will be documented and appropriate controls instituted for
maintaining sample integrity. In any case, the equivalent of
one air volume for each sample and depth will be purged prior
to collecting the sample for analysis. If no contaminants
are detected in a sample, the sample bags may be reused.

6. Upon completion of sampling at 4 feet, the well point w i l l be
blown clear with compressed air (D or E quality) and the well
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point will be driven to the next sampling interval (samples
will be collected at 4, 7, and 10 feet). Procedures 1 to 5
wi l l be repeated at each interval.

7. Upon completion of sampling at each location, the well point
will be withdrawn from the ground and the hole backfilled by
injecting a bentonite slurry into it.

8. The well point will be decontaminated as specified in Section
"}. rtiK; "attiff/1^ vM.l̂ .v̂ J. t'Vii.'jmRDt tuhino, will be purqed
until a stable "zero" or background reading is obtained.

9. All data well point locations and sample results will be
recorded in a log book of field activities. Data will be
tabulated and plotted on a site base map and used for assess-
ment and planning of future investigative work.

10. A duplicate analysis will be collected after every 20
analyses.

The OVA will be calibrated in accordance with the manufacturer's
specifications twice daily, once prior to commencing operations and
once after 4 hours of f ield sampling.

5.7 DECONTAMINATION
Sampling methods and equipment have been chosen to minimize

decontamination requirements and the possibility of cross contamina-
tion. Any sample tubing, rope, rods, etc., will be disposed of after
sampling. Sampling equipment used on more than one location will be
decontaminated between locations by following these steps:

• Steam clean (drilling equipment only);
• Scrub with brushes in trisodium phosphate (TSP) solution;
• Rinse with deionized water;
• Rinse with acetone;
• Rinse with hexane;
t Rinse with acetone; and
• Rinse with deionized water.
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5.8 SAMPLE CONTAINERS

The vo limes and containers required for the sampling activities
are Included 1n Tables 5-1 and 5-2. Pre- washed sample containers will
be provided by E & E's ASC and prepared in accordance with USE PA bot-
tle washing procedures. These procedures are Incorporated 1n E & E's
Laboratory and Field Personnel Chaln-of-Custody Documentation, and

art
Quality Assurance/Quality Control Procedures Manual, dpHl. 1986.
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Table 5-1

SAMPlf CONTAINERS, VOLWCS,
AND HOLDING TIMES FOR MATt*

Type or
Anal ys 1 s

Purgeable
(Volatile)
Organ ice

Type and Size
or Container

40-sil glaaa vial
with Tenon-backed
septum

Nuabsr or Containers
and Saaple Voluse

(per Sample)

Two (2)| rill com-
pletely, no air spacf

Preaervation

Cool to 4*C
( ice In cooler)

Maxisju* Holding
TlM

7 daya

in
i

Extract able
Organ ice, PCBs,
Peat ic ides

Metals

Cyanides

1/2-gallon bottles
with Teflon-lined
caps

1-liter polyethy-
lene bottle with
polyethylene-lined
caps

1-liter polyethy-
lene bottle with
polyethylene-lined
caps

Two (2)| total voluarf
approx. 1 gallon;
f i l l completely

One (1); rill 7/8

One (1) | rill coa-
pletely

Cool to 4*C
(Ice in cooler)

Nitric acid to
below pH 2
(approx. 1.5 ml
ConHMO.
per liter)
Sodliai hydroxide
to pH 12 and
cool to »'C
(ice In coaler)

Must be extracted
within 5 days}
analyzed within
30 days

6 aontha

24 houra, if
aulflde present;
14 days

Note: All sssple bottles wi l l be prepsred in accordance with
cedurea are incorporated in E a E's Lsborstory and
Quality Assurance/Quality Control Procedures Manual,

bottle waahlng procedurea. These pro-
nnnel Chain-or-Cuatody Docuamtation and
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Table 5-2

SAMPLE CONTAINERS, VOLUMES, PRESERVATION,
AND HOLDING TINES FOR SOIL SAMPLES

Type of
Andys is

Type and Size
of Container

Nuaber of Containers
and Saaple Volume

(per Saaple)
Maxi*u* Holding

Preservation Tl»e

en
I

Purgeable
(Volatile)
Organ ics

Extract able
Organic*, PCBs,
Pesticides

Hetsla

Cyanides

2,),7,8 TCDD

40-a>l glass vial
Kith Teflon-backed
aeplun

8-oz. glass jsr
with Teflon-lined
cap

8-oz. glass jsr
with Teflon-lined
cap

8-oz. glass jar
with Teflon-lined
cap

8-oz. glass jsr
with Teflon-lined
cap

Two (2); fill com-
pletely, no air space

One (1); fill com-
pletely

One (1)| fill hslf-
full

One (1); fill cc
pletely

One (1); fill en
pletely

Cool to 4'C
(ice in cooler)

Cool to 4'C
(ice in cooler)

Cool to 4*C (ice
in cooler)

Cool to 4'C (ice
in cooler)

Cool to 4*C (ice
in cooler)

10 days

Must be extracted
within 10 daya;
analyzed within
30 days

6 aonths

24 hours, if
sulflde present;

Must be extracted
within 5 dayai
analyad within
30 daya

Note: All ample bottles will be prepared in accordance with USEPA bottle washing procedures. These pro-
cedures mtf incorporated in E & E's Laboratory and Flaldteraonnel Chsin-of-Custody Documentation and
Quality Asaur*nce/Qual ily Control Procedures Manual, OaJEag 19M.
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6. SAMPLE CUSTODY

6.1 STANDARD OPERATING PROCEDURES
This section describes standard operating procedures for sample

identification and chain-of-custody. The purpose of these procedures
is to ensure that the quality of the samples is maintained during
their collection, transportation, and storage through analysis. All
chain-of-custody requirements comply with standard operating proce-
dures indicated in USEPA sample handling protocol. All sample control
and chain-of-custody procedures applicable to the E & E ASC are pre-
sented in E & E's Laboratory and Field Personnel Chain-of-Custody

ic_umentation and Quality Assurance/Quality Control Procedures Manual,
T88.

w

Sample identification documents must be carefully prepared so
that sample identification and chain-of-custody can be maintained
and sample disposition controlled. Sample identification documents
include:

• Field notebooks;
• Sample label;
• Custody seals; and
• Chain-of-custody records.

6.1.1 Chain-of-Custody
The primary objective of the chain-of-custody procedures is to

provide an accurate written record that can be used to trace the
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possession and handling of a sample from the moment of its collection
through its analyses. A sample is in custody if it is:

• In someone's physical possession;
• In someone's view;
• Locked up; or
• Kept in a secured area that is restricted to authorized per-

sonnel .

Field Custody Procedures

• As few persons as possible should handle samples.

• The sample collector is personally responsible for the care
and custody of samples collected until they are transferred to
another person or dispatched properly.

• The sample collector will record sample data in the field
notebook.

• The site team leader will determine whether proper custody
procedures were followed during the fieldwork and decide if
additional samples are required.

Sample Tags
Sample tags attached to or affixed around the sample container

must be used to properly identify all samples taken in the field. The
sample tags are to be placed on the bottles so as not to obscure any
QA/QC data on the bottles; sample information must be printed in a
legible manner using waterproof ink. Field identification must be
sufficient to enable cross-reference with the logbook. For chain-of-
custody purposes, all QC samples are subject to exactly the same
custodial procedures and documentation as "real" samples.

Chain-of-Custody Record
The chain-of-custody record must be fully completed in duplicate,

using black carbon paper where possible, by the f ield technician who
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has been desiqnated by the project manager as responsible for sample
shipment to the appropriate laboratory for analysis. In addition, if
samples are known to require rapid turnaround in the laboratory
because of project time constraints or analytical concerns (e.g.,
extraction time or sample retention period limitations, etc.), the
person completing the chain-of-custody record should note these con-
straints in the "Remarks" section of the custody record.

Transfer of Custody and Shipment

• Samples must be accompanied by a chain-of-custody record.
When transferring samples, the individuals relinquishing and
receiving them must sign, date, and note the time on the
record. This record documents sample custody transfer.

• Samoles must be dispatched to the ASC for analysis with a
separate chain-of-custody record accompanying each shipment.
Shipping containers must be sealed with custody seals for
shipment to the laboratory. The method of shipment, name of
courier, and other pertinent information are entered in the
"Remarks" section of the chain-of-custody record.

• All shipments must be accompanied by the chain-of-custody
record identifying their contents. The original record accom-
panies the shipment, and the yellow copy is retained by the
si te team leader.

• If sent by mail, the package is registered with return receipt
requfeVutfj. Yi ~y&& ty t/yiwiiw, 'vyrri.ir , a. lull af ladinq, is
used. Freight bills, Postal Service receipts, and bills of
lading are retained as part of the permanent documentation.

Laboratory Custody Procedures,. A desiqnated sample custodian
accepts custody of the shipped samples and ver i f ies that the sample
identi f icat ion nunber matches that on the chain-of-custody record.
Pertinent information as to shipment, pickup, and courier is
entered in the "Remarks" section. The custodian then enters sanple
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identification number data into a bound logbook, which is arranged by
a project code and station number.

Custody Seals
Custody seals are preprinted adhesive-backed seals with security

slots designed to break if the seals are disturbed. A custody seal is
placed over the cap of individual sample bottles by the sampling tech-
nician. Sample shipping containers (coolers, cardboard boxes, etc.,
as appropriate) are sealed in as many places as necessary to ensure
security. Seals must be signed and dated before use. On receipt at
the laboratory, the custodian must check (and certify, by completing
logbook entries) that seals on boxes and bottles are intact.
Strapping tape should be placed over the seals to ensure that seals
are not accidentally broken during shipment.

6.1.2 Documentation

Sample Identification
All containers of samples collected from the Dead Creek project

wi l l be identif ied using the fol lowing format on a label or tag f ixed
to the sample container '(labels are to 'be covered w'l't'h 'iViar 'tape'):

DC-XX-00/D

• DC - This set of i n i t i a l s indicates the sample is from the
Dead Creek project.

• XX - These characters identify the sample location. Actual
sample locations will be recorded in the task log.

• 0/D - This character will be either "0" for original sample,
or "D" for duplicate.

Each sample w i l l be labeled and sealed immediately after collec-
tion. To minimize handling of sample containers, labels w i l l be
filled out prior to sample collection. The sample label will be
filled out using waterproof ink and w i l l be firmly affixed to the
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sample containers and protected with Mylar tape. The sample label
will give the following information:

• Date,
0 Sample number,
• Sample volume,
• Analysis required,
• pH, and
• Preservation.

Daily Logs
Daily logs and data forms are nete"svaT"y \tj

data and observations to enable participants to reconstruct events
that occurred during the project and to refresh the memory of the
field personnel if called upon to give testimony during legal proceed-
ings. All daily logs will be kept in a bound waterproof notebook con-
taining numbered pages. All entries will be made in waterproof ink,
dated, and signed. No pages will be removed for any reason. Correc-
tions will be made according to the procedures given at the end of
this section. The daily logs will include a site log and a task log.

The Site Log is the responsibility of the site team leader and
w i l l include a complete summary of the day's activity at the site.

The Task Log will include:

• Name of person making entry (signature).
• Names of team members on-site.
• Levels of personnel protection:

- Level of protection originally used,
- Changes in protection, if required, and
- Reasons for changes.

• Time spent collecting samples.
• Weather conditions.
• Documentation on samples taken, including:

- Sampling location and depth station numbers;
Sampling date and time, sampling personnel; and
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- Type of sample (grab, composite, etc.), matrix.
• On-site measurement data.
• Field observations and remarks.
• Weather conditions, wind direction, etc.
• Unusual circumstances or difficulties.
• Initials of person recording the information.

Corrections to Documentation

Notebook
As with any data logbooks, no pages will be removed for any rea-

son. If corrections are necessary, these must be made by drawing a
single line through the original entry (so that the original entry can
still be read) and writing the corrected entry alongside. The correc-
tion must be initialed and dated. Most corrected errors will require
a footnote explaining the correction.

Sampling Forms
As previously stated, all sample identification tags, chain-of-

custody records, and other forms must be written in waterproof ink.
None of these documents are to be destroyed or thrown away, even if
they are illegible or contain inaccuracies that require a replacement
document.

If an error is made on a document assigned to one individual,
that individual may make corrections simply by crossing a line through
the error and entering the corrected information. The incorrect
information should not be obliterated. Any subsequent error discov-
ered on a document should be corrected by the person who made the
entry. All corrections must be initialed and dated.

Photographs
Photographs will be taken as directed by the team leader. Docu-

mentation of a photograph is crucial to its validity as a representa-
tion of an existing situation. The following information w i l l be
noted in the task log concerning photographs:

• Date, time, location photograph was taken,
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• Photographer (signature),

• Weather conditions,

t Description of photograph taken,

• Reasons why photograph was taken,

t Sequential number of the photograph and the film roll number,
and

• Camera lens system used.

After the photographs have been developed, the Information
recorded In the field notebook should be transferred to the back of
the photographs.

6.1.3 Sample Handling, Packaging, and Shipping
The transportation and handling of samples must be accomplished

in a manner that not only protects the integrity of the sample but
also prevents any detrimental effects due to the possible hazardous
nature of samples. Regulations for packaging, marking, labeling, and
shipping hazardous materials are promulgated by the United States
Department of Transportation (DOT) in the Code of Federal Regulations,
49- CFR 171 through 177.

All chain-of-custody requirements must comply with standard oper-
ating procedures in the USEPA sample handling protocol. All sample
control and chain-of-custody procedures applicable to the E & E Ana-
lytical Services Center (ASC) are presented in E & E's Laboratory and
Field Personnel Chain-of-Custody Documentation and Quality Assurance/
Quality Control Procedures Manual, -Api"H 1986.

Sample Packaging
Samples must be packaged carefully to avoid breakage or contami-

nation and must be shipped to the laboratory at proper temperatures.
The following sample packaging requirements will be followed:
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t Sample bottle lids must never be mixed. All sample lids must
stay with the original containers. Custody seals must be
affixed.

• The sample volume level can be marked by placing the top of
the label at the appropriate sample height, or with a grease
pencil. This procedure will help the laboratory to determine
if any leakage occurred during shipment. The label should not
cover any bottle preparation QA/QC marks.

• All sample bottles must be secured with a custody seal and
placed in a plastic bag to minimize the potential for vermicu-
lite contamination.

0 Shipping coolers must be partially filled with packing mate-
rials to prevent the bottles from moving during shipment.

t The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another.

• The environmental samples are to be cooled. The use of "blue
ice" or some other artif icial icing material is preferred. If
necessary, ice may be used, provided that it is placed in
plastic bags. Ice is not to be used as a substitute for pack-
ing materi als.

• Any remaining space in the cooler should be filled with inert
packing material. Under no circumstances should material such
as sawdust, sand, etc., be used.

• A duplicate custody record must be placed in a plastic bag and
taped to the bottom of the cooler lid.

Note: The ASC does not knowingly accept samples with high levels of
radioactivity or dioxins, or any samples for which ASC handling
procedures may'oe insufficient to protect "laboratory employ-
ees. Project staff and field staff must take all feasible
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precautions, including discussions with site officials and com-
pany representatives, and site observations to ensure that
neither they nor ASC personnel are exposed to unduly hazardous
materials. Note that field staff are (in many cases) equipped
with personal protection and breathing apparatus not available
to ASC personnel.

Shipping Containers
Environmental samples will be properly packaged and labeled for

transport and dispatched for analysis to the Ecology and Environment.
Inc., Analytical Services Center located at 4285 Genesee Street,
Buffalo, New York, 14225. A separate chain-of-custody record must be
prepared for each container. The following requirements for shipping
containers will be followed.

Shipping containers are to be custody-sealed for shipment as
appropriate. The container custody seal w i l l consist of filament tape
wrapped around the package at least twice and custody seals affixed in
such a way that access to the container can be gained only by cutting
the filament tape and breaking a seal.

Field personnel will make arrangements for transportation of
samp'ies to the ?£>!;. When custody "is relinquished to a shipper, field
personnel wi l l telephone the ASC custodian (716/631-0360) to inform
him of the expected time of arrival of the sample shipment and to
advise him of any time constraints on sample analysis. The ASC must
be notified as early in the week as possible, and in no case later
than 3 p.m. (eastern time zone) on Thursday, regarding samples
intended for Saturday delivery. Samples will be retained by the ASC
for 30 days after the final report is submitted.

Marking and Labeling

• Use abbreviations only where specified.

The words "This End Up" or "This Siae Up" must be clearly
printed on the top of the outer package. Upward pointing
arrows should be placed on the sides of the package. The
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words "Laboratory Samples" should also be printed on the top
of the package.

• After a container has been sealed, two chain-of-custody seals
are placed on the container, one on the front and one on the
back. The seals are protected from accidental damage by
placing strapping tape over them.
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7. CALIBRATION PROCEDURES AND FREQUENCY

All instruments-and equipment used during sampling and analysis
will be operated, calibrated, and maintained according to the manufac-
turer's guidelines and recommendations as well as criteria set forth
in the analytical methodology of the Contract Laboratory Program for
organic and inorganic analyses. Operation, calibration, and main-
tenance will be performed by personnel properly trained in these pro-
cedures. Documentation of all routine and special maintenance and
calibration information will be maintained in an appropriate logbook
or reference file and will be available on request. Table 7-1 lists
the major instruments to be used for sampling and analysis.

Laboratory capabilities will be initially demonstrated for
instrument and reagent/standards performance as well as accuracy and
precision of analytical methodology. Daily GC/MS performance tests
will be implemented as required and are referenced in the methods to
be used.
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Table 7-1

LIST OF MAJOR INSTRUMENTS TO BE. USED IN
THE DEAD CREEK SAMPLING AND ANALYSIS PROGRAM*

• MS A 260 02 Explosimeter

• HNu PI-101 Photoionization Analyzer

• Organic Vapor Analyzer Foxboro (126)

• Temperature/Conductivity Meter - Portable

• Hewlett Packard (HP) 1000 computer with RTE-6 operating
system; equipped with Aquarius software for control and
data acquisition from up to four gas chronatograph/mass
spec'trome'ter \TX.'/'(&i systems; wmtoimrfi 'ViVey "ant
National Bureau of Standards (NBS) mass spectral
library; and data archiving on magnetic tape.

• HP3993 GC/MS equipped with packed columns for analysis
of volatile organic compounds.

• HP5995C GC/MS equipped with both packed and capillary
columns for analysis of all priority pollutant organic
compounds.

• HP5970 Mass Spectral Detector interfaced with an HP5890
GC for capillary column determination of semi-volatile
priority pollutant compounds.

• Tekmar LSC-2 Liquid Sample Concentrator for volatile
organic analysis.

• Hewlett Packard Model 7675A Automated Purge and Trap
Sampler.

• Vanan 6000 and 3700 Gas Chromatrographs (total 3}
equipped with flame ionization, electron capture,
photoionization and Hall detectors as appropriate for
various analyses

• Spectra-Physics Model SP 4100 and SP 4270 Computing
Integrators.

• Instrumentation Laboratory Model 457 Fully Automated
Atomic Absorption Spectrophotometer, including a Model
655 Furnace Atomizer.

• Perkin Elmer 5000Z Fully Automated Atomic Absorption
Spectrophotometer (AAS) with Furnace Atomizer and
Zeeman background correction system.

• Perkin Elmer PE II Inductively Coupled Argon Plasma
(ICAP) Spectrometer.

•Calibrated, maintained, and operated according to manu-
facturer's specifications and all QC protocols within the
appropriate methodology. Both lamps (10.2 eV, 11.7 eV)
will be used with the HNu Photoionizer. Isobutylene will
be used as the calibration gas. The HNu, the OVA, and
the MSA 260 02 Explosimeter will be calibrated, at a
iiinimum, before use each day, or as required if field
problems arise.
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8. ANALYTICAL PROCEDURES

Analytical methods to be utilized for the sampling tasks are
referenced in USEPA documents: Contract Laboratory Program - Organic
Analysis, Statement of Work (SOW), Multimedia, Multiconcentration,
Revised July 1985 and Inorganic Analysis, SOU No. 784, July 1984. In
addition, groundwater samples from the five residential wells w i l l be
analyzed for low-level volatile organic compounds. The gas chromato-
graphic methods to be utilized are referenced within the following
documents: the Determination of Halogenated Chemicals in Water by the
Purge and Trap Method, Method 502.1, April 1981; and the Analysis of
Aromatic Chemicals in Water by the Purge and Trap Method, Method
503.1, May 1980.

Included in Tables 8-1 through 8-5 are detection limits for the
GC/MS and GC organic analysis and inorganic (metals) analysis. Tables
8-6 through 8-8 include QC guidelines for inorganic analysis. Refer
to sections 4 and 13 of this document for additional QC information
regarding spike recovery and RPD limits. Information on sample con-
tainers, preservation, and holding times are presented in Section 5 of
this document.

Methodology references contain specific QC criteria associated
with the particular methods. These specific requirements include
calibration, tuning, and QC samples and are described in detail within
the methods. Daily performance tests and demonstration of precision
and accuracy are required.

In addition, all analytical staff members w i l l follow E& E
protocol as set forth in E & E's Laboratory and Field Personnel
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DEAD CREEK ORGANIC ANALYSIS HAZARDOUS SUBSTANCE LIST (HSL)
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Revision No. 1
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Compound

Volatiles

Chlo route thane
Bromomethane
Vinyl chloride
Chlorethane
Methylene chloride
Acetone
Carbon disulfide
1 ,1-dichloroethene
1 ,1-dichloroethane
trans-1 ,2-dichloroethene
Chloroform
1 ,2-dichloroethane
2-butanone
1 ,1 ,1-trichloroethane
Carbon tetrachlonde
Vinyl acetate
Bromodichlororaethane
1 ,1 ,2,2-tetrachloroethane
1 ,2-dichloropropane
trans-1 ,2-dichloropropene
Trichloroethene
Dibromochloromethane
1 ,1 ,2-trichloroethane
Benzene
cis-2 , 3-dichloropropene
2-chloroethyl vinyl ether
Bromoform
2-hexanone
4-raethyl-2-pentanone
Tetrachloroethene
Toluene
Chloro benzene
Ethyl benzene
Styrene
Total xylenes

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-35-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6
79-01-6

124-48-1
79-00-5
71-43-2

10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

Detection

Low
Water
(ug/L)

10
10
10
10
5
5
5
5
5
5
5
5
10
5
5

10
5
5
5
5
5
5
5
5
5

10
5

10
10
5
5
5
5
5
5

Limits

Low
Soil/
Sediment
(ug/kg)

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5

10
5
5
5
5
5
5
5
5
5
10
5

10
10
5
5
5
5
5
5

•Referenced - USEPA Contract Laboratory Program, revised July 1985.

Note:

Medium Water Contract Required Detection Limits (CRDL) for Volatile
HSL Compounds are 100 times the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for
Volatile HSL Compounds are 100 times the individual Low Soil/Sediment
CRDL.
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Compound

Semi-Volatiles

Phenol
bis(2-chloroethyl) ether
2-chlorophenol
1 , 3-dichlorobenzene
1 ,4-dichlorobenzene
Benzyl alcohol
1 ,2-dichlorobenzene
2-methylphenol
b is( 2-chloroisopropy 1 )
ether
4-methyl phenol
N-nitroso-Oipropy lamine
Hexachloroethane
Nitrobenzene
Isophorone
2-nitrophenol
2,4-dimethylphenol
Benzoic acid
bis(2-chloroethoxy)
methane
2 ,4-dichlorophenol
1 ,2 ,4-trichlorobenzene
Naphthalene
4-chloroaniline
Hexachlorobutadiene
4-chloro-3-methyl phenol
(para-chloro-meta-cresol)

2-methylnaphthalene
Hexachlorocyclopentadlene
2,4,6-tnchlorophenol
2,4, 5-t nchlorophenol
2-chloronaphthalene
2-nitroaniline
Dimethyl phthalate
Acenaphthylene
3-nitroaniline

CAS Number

108-95-2
111-44-4
95-57-8

541-73-1
106-46-7
100-51-6
95-50-1
95-48-7

39638-32-9

106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
111-91-1

120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7

91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09-2

Detection

Low
Water
(ug/L)

10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
50
10

10
10
10
10
10
10

10
10
10
50
10
50
10
10
50

Limits

Low
Soil/

Sediment
(ug/kg)

330
330
330
330
330
330
330
330
330

330
330
330
330
330
330
330

1 ,600
330

330
330
330
330
330
330

330
330
330

1,600
330

1,600
330
330

1,600
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Compound

Semi-Volatiles

Acenaphthene
2,4-dinitrophenol
4-nitrophenol
Dibenzofuran
2,4-dinitrotoluene
2,6-dinitrotoiuene
Diethylphthalate
4-chlorophenyl phenyl ether
Fluorene
4-nitroaniline
4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine
4-bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-dichiorobenzidine
Benzo(a)anthracene
bis( 2-ethylhexyl )phthalate
Chrysene
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo ( k ) f luoranthene
8enzo(a)pyrene
Indenod ,2,3-cd)pyrene
Oibenz( a ,h) anthracene
Benzo (g,h,i)perylene

CAS Number

83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
606-20-2
84-66-2

7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
1 29-00-0
85-68-7
91-94-1
56-55-3

117-81-7
218-01-9
117-34-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

Detection

Low
Water
(ug/L)

10
50
50
10
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Limits

Low
Soil/

Sediment
(ug/kg)

330
1,600
1,600
330
330
330
330
330
330

1,600
1,600
330
330
330

1,600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330

Note:

Medium Water Contract Required Detection Limits (CRDL) for Semi-
Volatile HSL Compounds are 100 times the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for
Semi-Volatile HSL Compounds are 60 times the individual Low Soil/Sed-
iment CRDL.
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Compound CAS Number

Detection Limits

Low
Mater
(ug/L)

Low
Soil/

Sediment
(ug/kg)

Test ic ides ana "fro'i ydn'iormdteti Tn.-dm'ny'rs

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC ( lindane)
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldnn
4, V -ODE
Endosulfan II
4,4' -ODD
Endosulfan Sulfate
4, 4' -DOT
Endnn Ketone
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8

60-57-1
72-55-9

33213-65-9
72-54-8

1031-07-8
50-29-3

53494-70-5
72-43-5
57-74-9

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

8
8
8
8
8
8
8
8

16
16
16
16
16
16
16
80
80

160
80
80
30
80
80

160
160

Notes:

Medium Water Contract Required Detection Limits (CRDL) for Pesticide/
PCB HSL Compounds are 100 times the individual Low Water CRDL.

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for
Pesticide/PCB HSL compounds are 15 times the individual Low Soil/Sed-
iment CRDL.

Detection limits listed for soil/sediment are based on wet weight.
The detection limits calculated by the laboratory for soil/sediment,
calculated on dry weight basis, as required by the contract, will be
higher.

Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be
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METHOD DETECTION LIMITS (MDLs)
FOR SELECTED ORGANOHALIDES
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Compound

Methyl chloride
Vinyl chloride
Methyl bromide
Ethyl chloride
1 ,1-dichloroethylene
1 ,1-d ichloroethane
Methylene chloride*
cis+trans-1 ,2-dichloroethylene
Chloroform
1 ,2-dichloroethane
1 , 1 , 1 -tr ichloroethane
Carbon tetrachloride
Bromodichloromethane
Dichloroacetonitrile
1 ,1 ,2-tr ichloroethylene
Chl o rod ib ram ome thane
1 , 1 ,2-tr ichloroethane
1 ,2-d ibromoethane
2-chloroethyiv'iny'i eYnet
2-chloroethylethyl ether
Bromoform
1,1,2 ,2-tetrachloroethane
1,1 ,2,2-tetrachloroethylene
Chlorobenzene

MDLA

(ug/1)

0.01
0.006
0.1
0.008
0.003
0.002
—
0.002
0.002
0.002
0.003
0.003
0.002
0.04
0.0007
0.005
0.007
0.03
o-jy.
0.02
0.02
0.01
0.001
0.001

MOLB

(ug/1)

0.001
0.01
0.03
0.003
0.003
0.003
—
0.002
0.002
0.002
0.001
0.002
0.003
0.04
0.0006
0.008
0.002
0.04
0.02
0.01
0.05
0.004
O.C01
0.005

MDLA - Method detection limit at 99S confidence that the value is not zero.

MDL8 - Estimated method detection limit.

•Average background level for methylene chloride 0.1 ug/L.

Reference - USEPA - The Determination of Halogenated Chemicals in Water by
the Purge and Trap Method 502.1, EPA 1600/4-81-059, April 1981.
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AROMATIC COMPOUNDS
LOWER LIMITS OF DETECTION
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Compound

Lower Limit
of Detection

(ug/O*

Benzene
1,1,2-trichloroethylene
a-trifluorotoluene
Toluene
1,1,2,2-tetrachloroethylene
Ethylbenzene
1,chlorocyclohexene-1
p-xylene
Chlorobenzene
m-xylene
o-xylene
Iso-propylbenzene
Styrene
n-propylbenzene
tert-butylbenzene
o-c'riioro'to'iuene
Bromobenzene
sec-butylbenzene
1,3,5-trimethyIbenzene
p-cymene
1,2,4-trimethylbenzene
p-dichlorobenzene
m-dichlorobenzene
n-butylbenzene
2,3-benzofuran
o-dichlorobenzene
Hexachlorobutadiene
1,2,4-trichlorobenzene
Naphthalene
1,2,3-trichlorobenzene

0.02
0.01
0.02
0.02
0.01
0.002
0.008
0.002
0.004
0.004
0.004
0.005
0.008
0.009
0.006

0.002
0.02
0.003
0.009
0.006
0.006
0.006
0.02
0.03
0.02
0.02
0.03
0.04
0.03

*Lower Limit of Detection - 995 confidence that the value is not
zero calculated from 7 runs at 0.04 n"/l.

Reference - USEPA - The Analysis of Aromatic Chemicals in Water
by the Purge and'Trap Method 503.1, ERA #600/4-81-057,
Mav 1990.
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Table 8-4*

ELEMENTS DETERMINED BY INDUCTIVELY COUPLED
PLASMA EMISSION OR ATOMIC ABSORPTION SPECTROSCOPY

Contract Required
Detection Level

Element (ug/L)

Aluminun
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chrom ium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thai linn
Tin
Van ad inn
Zinc

200
60
10

200
5
5

5,000
10
50
25

100
5

5,000
15

0.2
40

5,000
5

10
5,000

10
40
50
20

•Referenced - USEPA Contract Laboratory Prograjn, July 1984.

S-8



Section No. 8
Revision No. 1
Date: May 1986
Page: 9 of 17

Table 8-5*

CYANIDE DETERMINATION

Contract Required
Detection Level

Element (ug/L)

Cyanide 10

•Referenced - USEPA Contract Laboratory Program, July 1984.
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Table 8-6*

INITIAL AND CONTINUING CALIBRATION VERIFICATION
CONTROL LIMITS FOR INORGANIC ANALYSES

of True Value

Low High
Analytical Method Inorganic Species Limit Limit

ICP Spectroscopy/ Metals 90 110
Flame Atomic
Absorpt ion
Spectrometry

Furnace AA

Cold Vapor AA

Other

Metals
Tin

Mercury

Cyanide

90
80

80

90

110
120

120

110

•Referenced - USEPA Contract Laboratory Program, July 1984.
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Table 8-7*

INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS
USED FOR ICP INTERFERENCE CHECK SAMPLE

Analytes (mg/L) Interferents (mg/L)

Silver
Arsenic
Barium
Beryl 1 iun
Cadm ium
Cobalt
Chromium
Copper
Manganese
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

0.5
1.0
0.5
0.5
1.0
0.5
0.5
0.5
0.5
1.0
1.0
1.0
1.0
1.0
0.5
1.0

Aluminum 500
Calcium 500

Iron 500
Magnesium 500

•Referenced - USEPA Contract Laboratory Program, July
1984.
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INTERFERED AND ANALYTE ELEMENTAL CONCENTRATIONS
USED FOR INTERFERENCE MEASUREMENTS IN TABLE 8-7*

Section No. 8
Revision No. 1
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Ana ly tes

Aluminum
Arsenic
Boron
Bar turn
Beryl 1 turn
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Magnesium
Manganese
Mol ybdenum
Sod lum
Nickel
Lead
Ant imony

Sel en lum
Sil icon
Thai ! lum
^wasLvOT,
Zinc

(mqA)

10
10
10

1
1
1

10
1
1
1
1
1
1

10
10
10
10
in
10

10
i.

10

Interferents

Al urn in urn
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Nickel
Titanium
Vanadium

( mg/L )

1,000
1,000

200
200

1,000
1,000

200
200
200
200

Note: 100 ̂  201; recovery required for ICP interference check.

•Referenced - USEPA Contract Laboratory Program, 'tevised July Iq84.



Section No. g
Rev i« ion No. 1

Peget 11 of 11
Chaln-of-Custody Documentation and Quality Assurance/Quality Control
Procedures Manual, -Ape-u 1986.

8-13



Section No. 9
Revision No. 1
Date: May 1986
Page: 1 of 4

9. DATA REDUCTION, VALIDATION, AND REPORTING

QA/QC requirements from both methodology and company protocols
will be strictly adhered to during sampling and analytical work. All
data generated wi l l be reviewed by comparing and interpreting results
from chromatograms (responses, stabil ity of retention times), accuracy
(mean percent recovery of spiked samples), and precision (reproduci-
bil ity of resul ts) . Refer to Section 10 for detailed discussion of
QA/QC protocol.

All calculat ions and data manipulations are included in the
iQWVlxitfA itft.tbartn.l.aq^ re.fpj~e.nceA.. Cantral charts, and calibration
curves wi l l be used to review the data and identify outlying results.

Prior to the submission of the report to the client, all data
w i l l be evaluated for precision accuracy and completeness. Specif ic
procedures for data val idat ion are included in Exhibit E: Quali ty
Assurance/Qual i ty Control Requirements, in the CLP Statement of Work
as referenced in Section 8 of this document. Sections 4, 8, and 13 of
this document include some of the quality control criteria to be
util ized in the data validation process.

Data storage and documentation will be maintained using logbooks
and data sheets that wil l be kept on file. Analytical and field QC
w.i 1.1. be documented and included in the report. The central file wil l
be maintained for the sampling and analytical effort for a period of
f ive years after the final report is issued.

Reports wil l be reviewed by the laboratory supervisor, the QA
of f icer , ASC manager and/or director, and the project manager. The
fol lowing information will be included in the analytical reports:
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1. Scope and Application

- Type of analyses, parameters of interest, Method Detec-
tion Limits (MDLs), acceptance criteria for precision,
accuracy, and completeness

2. Analytical Methods (referenced)

3. Method Blank Analysis

- Types of impurities and contamination

4. Quality Control

- Demonstration of competence by meeting limits for accept-
ance criteria for precision,, accuracy, and completeness

- Records kept and reported with sample results

5. Criteria for Quantitative Identification

- Results reported in ug/1, ug/kg or mg/1, mg/kg

6. Method Verification

- Demonstration of precision and accuracy

7. Calibration

- Internal/external standards used

8. Daily Performance Tests for Instrumentation

- Tuning and calibration

9. Criteria for Qualitative Identification
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- Criteria for positive identification

- Chromatograms

The following information wil l not be included in the analytical
reports but are available within the Sampling Plan, QAPP, and Health
and Safety documents for the Dead Creek Project.

10. Safety

- Detailed summary of safety protocols followed

11. Apparatus and Materials

- Sampling equipment, instruments used for analysis

12. Reagents

- Types of reagents used, preparation of standard solutions

13. Sampling

- Techniques used

14. Sample Preservation and Handling

Figure 9-1 presents a Data flow/reporting scheme.
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DATA GENERATED BY ANALYSTS

1
DOCUMENTED IN LOGBOOKS/DATA SHEETS OR ON MAGNETIC TAPE

DATA APPROVED BY RESPECTIVE LAB SUPERVISOR

I
DATA TABULATED AND COMPILED INTO REPORT FORMAT

(Job File)

I
REPORT APPROVED BY RESPECTIVE SUPERVISOR

REPORT APPROVED AND VALIDATED BY QA OFFICER
(Report Package Validated Utilizing CPL Review Criteria)

I
REPORT APPROVED BY LABORATORY MANAGER

1
REPORT APPROVED BY PROJECT MANAGER

VALIDATED ANALYTICAL REPORT PACKAGE SUBMITTED TO CLIENT

Figure 9-1 DATA FLOW/REPORTING SCHEME
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10. INTERNAL QUALITY CONTROL CHECKS

QC data is necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination of
glassware and reagents. Laboratory-based QC will comprise at least
10% of each data set generated and will consist of standards, repli-
cates, spikes, and blanks. Depending upon the particular method used,
QC may be more rigorous, but at a minimum, one spike or replicate per
10 samples and one method blank per 20 samples or run, whichever is
greater, will be utilized for every analytical run. Field duplicates
and field blanks will be analyzed by the laboratory as samples and
wil l not necessarily be identified to the laboratory as duplicates or
blanks. Split samples in the field will be provided to IEPA upon
request to be analyzed independently. Calculations will be performed
for recoveries and standard deviations along with review of retention
times, response factors, chromatograms, calibration, tuning, and all
other QC information generated. All QC data, including split samples,
will be documented in the site logbook. QC records will be retained
and results reported with sample data. Specific QC requirements for
the organic and inorganic analyses are incorporated in USEPA's Con-
tract Laboratory Program, Scope of Work for Organic and Inorganic
Analyses.

Blank Samples
Blank samples are analyzed in order to assess possible contamina-

tion from the field and/or laboratory so that corrective measures may
be taken, if necessary. Blank samples include:
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t Field Blanks - These blank samples are exposed to field and
sampling conditions and analyzed in order to assess possible
contamination from the field.

• Method Blanks - These blank samples are prepared in the lab-
oratory and are analyzed in order to assess possible labora-
tory contamination.

• Reagent and Solvent B1anks - These blank samples are prepared
in the laboratory and analyzed in order to determine the back-
ground of each of the reagents or solvents used in an analy-
sis.

Analytical Replicates
Replicate samples are aliquots of a single sample that is split

on arrival at the laboratory or upon analysis... Ranj.i.<vi|'A<t, w^y tt %vi%
if no duplicates are provided by the field sampling team; however,
their purposes are not always interchangeable. Significant differ-
ences between two replicates that are split in a controlled laboratory
environment usually are due to poor analytical technique.

Calibration Standards
A calibration standard is prepared in the laboratory by dis-

solving a known amount of a pure compound in an appropriate matrix.
The final concentration calculated from the known quantities is the
true value of the standard. The results obtained from these standards
are used to generate a standard curve and thereby quantitate the com-
pound in the environmental sample. A minimum of three calibration
standards will be used to generate a standard curve for all analyses.

Check Standard
A check standard is prepared in the same manner as a calibration

standard or may be obtained from USEPA. The final concentration cal-
culated from the known cmantities is the "true" value of the standard.
The important difference in a check standard is that it is not carried
through the same process used for the environmental samples, but is
analyzed without digestion or extraction. A check standard result is
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used to validate an existing concentration calibration standard file
or calibration curve. The check standard can provide information on
the accuracy of the instrumental analytical method independent of var-
ious sample matrices.

Spike Sample
A sample spike is prepared by adding to an environmental sample

(before extraction or digestion), a known amount of pure compound of
the same type that is to be assayed for in the environmental sample.
These spikes simulate the background and interferences found in the
actual samples and the calculated percent recovery of the spike is
taken as a measure of the accuracy of the total analytical method.
When there is no change in volume due to the spike, it is calculated
as follows:

100 (0-X)
% R = ——————

where, % R = Percent recovery;

0 = Measured value of analyte; and

X = Measured value of analyte concentration in the sample
before the spike is added.

Tolerance limits for acceptable percent recovery are established in
the methodology references and presented in Section 8 of this docu-
ment.

Internal Standard
An internal standard is prepared by adding a known amount of pure

compound to the environmental.sample; the compound selected is not one
expected to be found in the sample, but is similar in nature to the
compound of interest. Internal standards are added to the environ-
mental sample just prior to analysis. (Note: Internal standards and
surrogate spikes are different compounds. The internal standard is
for.quantification purposes using the relative response factor;
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surrogate spikes indicate the percent recovery and therefore the
efficiency of the methodology.)

Matrix Spike/Duplicate
Aliquots are made in the laboratory of the same sample and each

aliquot is treated exactly the same throughout the analytical method.
Spikes are added at approximately 10 times the method detection limit,
The percent difference between the values of the duplicates, as calcu-
lated below, is taken as a measure of the precision of the analytical
method:

2 (Di - Do) x 100
% 0 = — - __ _

where, % 0 = Percent difference,

DI = First sample value, and

D2 = Second sample value (duplicated).

The tolerance limit for percent differences between laboratory dupli-
cates should not exceed 15% for validation in homogeneous samples.
Refer to Section 8 for criteria on percent difference. Acceptable
percent differences may vary depending on actual levels.

Quality Control Check Samples
Inorganic and organic control check samples are available from

USEPA free of charge and are used as a means of evaluating analytical
techniques of the analyst.
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11. PERFORMANCE AND SYSTEM AUDITS

Performance and system audits include careful evaluation of both
field and laboratory quality control. System audits are performed on
a regularly scheduled basis during the lifetime of the project to
determine the accuracy of the measurement systems.

System audits may be performed through split sampling in the
field and issuing the laboratory periodic blind samples. Split sam-
ples may be provided and w i l l be documented. The IEPA would compare
results of QA split samples analyzed by an independent laboratory with
analogous results obtained by E & E on splits of the same samples.
Results w i l l be reported to IEPA in a timely manner for this compari-
son. Blind samples w i l l be analyzed by the laboratory utilizing
appropriate analytical methodology and results reported with sample
data.

Audits of field activities can be carried out to evaluate sam-
pling activities such as sample identification, sample control, chain-
of-custody procedures, field documentation, and general sampling oper-
ations.

The Project Manager and QA officer will create a schedule and
institute a program for regular system and performance audits.

One field and one laboratory audit will be performed by E & E
during the project sampling and analytical activities. The field
audit w i l l be performed by an E & E Health and Safety Officer and the
laboratory audit by E & E's corporate QA officer. Attachments 1 and 2
provided at the end of Appendix D contain evaluation sheets including
a field audit checklist and a laboratory evaluation checklist.
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IEPA previously conducted initial performance and system audits
during July and August 1985. IEPA will perform a scheduled systems
audit during sample analysis for the project.
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12. PREVENTIVE MAINTENANCE

All instruments and equipment will be maintained under service
agreements with the manufacturers and will be serviced and maintained
only by qualified personnel. All repairs, adjustments, and calibra-
tions will be documented in an appropriate logbook or data sheet that
will be kept on file.

12-1



No. 13
Revision No. 1
Date: May 1986
Page: 1 of 2

13. PROCEDURES FOR DATA ASSESSMENT

Performance of the following calculations will be documented and
included in the QC section.

13.1 ACCURACY
Accuracy is the difference between an average value and the

"true" value when the latter is known or assumed. The term "accuracy"
is normally used interchangeably with "percent recovery," and
describes either recovery of a known amount of analyte (spike) added
to a sample of known value, or recovery of a synthetic standard of
known value.

Recovery Unikp) = 100 x (concentration spike + sample) - sample
ZI concentration spike

Recovery - 100 x observed value
true

Average
The average (or arithmetic mean) of a set of "n" values is the

sum of the values divided by "n":
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13.2 PRECISION

Relative to the data from a single test procedure, precision is
t'ne tegrtfe tfi THtfi/trtfi ^yr-venrwh
under pre t̂rn'oî  ^UTll!̂ lV'ltffl•:>.
normally used to describe the precision of a method.

Standard Deviation Estimate
Standard deviation estimate is the most widely used measure to

describe the dispersion of a set of data. Normally, X +_ S will
include 68%, and X +_ 2S will include about 95%, of the data from a
study.

Relative Standard Deviation
The estimate of precision of a series of replicate measurements

will usually be expressed as the relative standard deviation, RSD:

SD
RSD = • x 100%

Percent Relative Difference
A measure of the difference between two samples assumed to be

identical through dividing (splitting) an original sample, analyzing
each portion, identifying the values of the first replicate (XjJ and
tb/tf. of ths. s.ecan.d reglicate (,X̂). .. and dividing the difference by
the mean (X) of x^ and x^'

RD (percent) s

13.3 COMPLETENESS
Completeness is a measure of the amount of val id data obtained

from a measurement system compared to the total amount that was
expected to be obtained under normal conditions. A 95% completeness
fvyurt i.«, <is.uA.Uy reared, far a_ particular analysis and overall proj-
ect objective.
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14. CORRECTIVE ACTION

Corrective actions can be initiated as a result of performance
and system audits, laboratory and interfield comparison studies, spe-
cific problems, and/or a QA program audit, to name a few.

Corrective actions may include altering procedures in the field,
conducting subsequent audits, or modifying laboratory protocol. Time
and type of corrective action, if needed, will depend on the severity
of the problem and relative overall project importance. The project
manager is responsible for initiating corrective action and the ASC
manager/director or the team leader for its implementation.

Precision and accuracy wil l be regularly tracked by the analyti-
cal staff to determine unacceptable results and to evaluate and imple-
ment corrective actions. Corrective actions may include but not be
limited to recalibration of instruments using freshly prepared cali-
bration standards; replacement of lots of solvent or other reagents
that give unacceptable blank values; additional training of laboratory
personnel; or reassignment, if necessary. Corrective actions in many
cases may need to be defined as the need arises.

If substantial corrective action is required or if serious QA
problems are encountered, the IEPA will be notified by phone and in
•w: Vivjrt, ̂  fjyw, *.«, ?/ic.,vi.|j,l<i. A.U correct vt<3. ̂ tvyj, ̂ ,1,1,1, t̂  imple-
mented and documented after notification and approval of IEPA.
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15. QUALITY ASSURANCE REPORTS

For the project sampling effort, no separate QA report will be
issued. Analytical and QC data will be included in the comprehensive
report summarizing data quality information for the entire project.

Reports will include where appropriate, periodic assessments of
accuracy, precision and completeness, results of performance and sys-
tem audits, and significant QA/QC problems and recommended solutions.

Bimonthly reports will be issued summarizing QA/QC activity as
well as problems/comments associated with the analytical and sampling
effort. Results from split/duplicate samples will be provided to IEPA
in a timely manner for comparison of results. Serious analytical
problems w i l l be reported to IEPA by phone and in writing as soon as
possible.
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Ecology and Environment, Inc.

FIELD AUDIT CHECKLIST

Briefing with On-Site Project Manager (SPM)

PROJECT NC.
PROJECT MANAGER

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes _ No _ N/A _ 1. Was a QA Project Plan and a Site Health and
Safety Plan plan prepared? If yes, what items
are addressed in the plan?
Comments:

Yes No N/A 2. was a briefing held with project participants?
Comments:

Yes Nc N/A_ 3. Were additional instructions given to project
participants (i.e., changes in project plan)?
Comments:

Yes No N/A 4. Is there a written list of sampling locations
and descriptions?
Comments:
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Yes _ No _ N/A _ 5. Is there a map of sampling locations?
Comments:

Yes _ No _ N/A _ 6. Does the sampling team follow a system of
accountable documents?
If yes, what documents are accountable?
Comments:

Yes No N/A 7. Is there a list of accountable field documents
checked out to the SPM or designated person?
If yes, who checked them out?
Comments:

Yes _ No _ N/A _ 8. Is the transfer of field documents (Sample 1.0.
Tags, Chain-of-Custody Records, logbooks,
etc.) from the SPM to the field participants
documented in a logbook?
Comments:
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PROJECT NO.

PROJECT MANAGER

FIELD AUDIT CHECKLIST

Field Observations

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes No N/A Was permission granted to enter and inspect
the facility/sampling site?
Comments: ___ __________________

Yes No N/A Is permission to enter the facility documented?
Comments:

Yes No N/A
Were split samples offered to the facility/
client? If yes, was the offer accepted or
declined?
Comments:

Yes No N/A If the offer to split samples was accepted,
were the split samples collected?
Comments:

Yes No N/A Is the offering of split samples recorded?
Comments:
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Yes _ No _ N/A _ 6. If split samples were collected, are they
documented?
If yes, where are they documented?
Comments:

Yes _ No _ N/A _ 7. Are the number, frequency, and types of field
measurements and observations taken as speci-
fied in the project plan or as directed by
the SPM?
Comments:

Yes No N/A • 8. Are field measurements recorded (pK, tempera-
ture, conductivity, etc.)? Where?
Comments:

Yes _ No _ N/A _ 9. Are samples collected in the types of containers
specified in the project plan cr as directed by
the SPM?

Comments:

Yes _ No _ N/A _—10. Are samples preserved as specified in the Project
Plan or as directed by the SPM?
Comments:
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Yes _ No _ N/A _ 11. Are the number, frequency, and types of samples
collected as specified in the Project Plan or
as directed by the S?M?
Comments:

Yes m No __ N/A ___ 12. Are samples packed for preservation as specified
in the Project Plan (i.e., packed in ice, etc.)?
Comments:

Yes _ No _ N/A _ 13. Is sample custody maintained at all times?
Comments:
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PROJECT NO.
PROJECT MANAGER

OFFICE LOCATION

Yes No N/A

FIELD AUDIT CHECKLIST

Document Control

DATE OF AUDIT

SIGNATURE OF AUDITOR

Rave all unused and voided accountable docu-
ments been returned to the SPM by the team
members?
Comments:

Yes No N/A Have document numbers of all lost or destroyed
accountable documents been recorded in the
SPM's logbook?
Comments:

Yes No N/A Are all samples identified with Sample 1.0. Tags?
Comments:

Yes No N/A Are all Sample I.D. Tags completed (e.g.,
station no., location, date, tiae, analyses,
signatures of samplers, type, preservatives,
etc.)?
Comments:
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Yes _ No _ N/A _ 5. Are all samples collected listed on a Chain-
of-Custody Record?
If yes, describe the type of Chain-of-Custody
Record used.
Comments: _____

yes _ No _ N/A _ 6. Are the Sample I.D. Tag numbers recorded on the
Chain-of-Custody Records?
Comments: __

Yes _ No _ N/A _ 7. Does information on Sample I.D. Tags and Chain-
of-Custody Records match?
Comments:

Yes _ No _ N/A _ 8. Do the Chain-of-Custody Records indicate the
method of sample shipment?
Comments:

Yes _ No ____ N/A _ 9. Is a Chain-of-Custody record included with
the samples in the shipping container?
Comments:
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Yes No _ N/A _ 10. Do the sample traffic reports agree with the
Sample I.D. Tags?
Comments:

Yes _ No _ N/A _ 11. If required, has a copy of a Receipt-For-Samples
form been provided to the facility?
Comments:

Yes _ No _ N/i _ 12. If required, was the offer of a receipt for
samples documented?
Comments:

Yes _ No _ N/A _ 13. If used, are blank samples identified?
Comments:

Yes _ No _ N/A _ 14. If collected, are duplicate samples identified
on Sample I.D. Tags and Chair.-of-Cus.cdy Records'
Comments:

Yes _ No _ N/A _ 15. If used, are spiked samples identified?
Comments:
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Yes _ No _ N/A _ 16. Art Field Notebook* signed by the individual
who checked out the notebook from the SPM?
Comments:

Yes _No _N/A _ 17. Are Field Notebooks dated upon receipt from
the SPM?
Comments: ___________________

Y«s _ No _ N/A"_ 18. Are Field Notebooks project-specific (by note-
book or by page)?
Comments:

Yes No N/A _ 19. Are Field Notebook entries dated and identified
by author?
Comments:

Yes No _ N/A _ 20. Is the facility's approval or disapproval to
take photographs noted in a Field Notebook?
Comments:

Yes _ No _ N/A _ 21. Are photographs documented in Field Notebooks
(e.g., time, date, description of subject,
photographer, etc.)?
Comments:
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Yes _ No _ N/A _ 22. If a Polaroid camera is used, ar« photos matched
with Field Notebook documentation?
Comments: ___

Yes _ No _ N/A _ 23. Are Sample 1.0. Tag numbers recorded in the
SPM logbook?
Contents:

Yes __ No _ N/A _ 24. Are Quality Control checks documented (i.e.,
calibration of pH meters, conductivity meters,
etc.)?
Comments:

Yes _ No _ N/A _ 25. Are amendments to the Project Plan documented
(on the Project Plan itself, ir. a project
logbook, elsewhere)?
Comments:
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FIELD AUDIT CHECKLIST

Debriefing with SPM or
Field Sampling Team Leader

PROJECT MO. _______________ DATE OF AUDIT

PROJECT MANAGER ____________ SIGNATURE OF AUDITOR

OFFICE LOCATION __________________________

Yes _ NO _ N/A _ 1. Was a debriefing held with project partici-
pants after the audit was completed?
Contents:

Yes _ No _ N/A _ 2. Were any recommendations made to project
participants during the debriefing?
If yes, briefly describe what recommendations
were made.
Comments:
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DOCUMENT AUDIT CHECKLIST

Closed Files

PROJECT NO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes _ No _ N/A _ 1. Have individual files been assembled (field
investigation, laboratory, other)?
Comments: ____

Yes _ No _ N/A _ 2. Is each file inventoried?
Comments:

Yes _ No _ N/A _ 3. Is a document numbering sytem used?
Comments:

Yes No N/A Has each document been assigned a document con-
trol number?
Comments:
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Yes _ No N/A _ 5. Are all documents listed on the inventory
accounted for?
Comments:

Yes _ No _ N/A _ 6. Are there any documents in the file that are
not on the inventory?
Comments:

Yes No" N/A _ 7. is the file stored in a secure area?
Comments:

Yes __ No _ N/A _ 8. Are there any project documents that have been
declared enforcement sensitive?
Comments:
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DOCUMENT AUDIT CHECKLIST
Enforcement Sensitive Documents

PROJECT HO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Yes _ No _ N/A __ 1. Are Enforcement Sensitive documents stored in
a secure area separate from other project
documents?
Comments: ____________

Yes _ No _ N/A _ 2. Are Enforcement Sensitive documents listed in
the project file?

Yes _ No _ N/A _ 3. Is access to Enforcement Sensitive files
restricted?
Comments:

Yes _ No _ N/A __ 4. Have classified documents been marked or
stamped "Enforcement Sensitive?"
Comments:

Y«s No N/A Is classified information inventoried?
Comments:
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Yes _ No _ N/A _ 6. Is classified information numbered for
document control?
Comments:
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DOCUMENT AUDIT CHECKLIST

Active Project Files

PROJECT NO.

PROJECT LOCATION

OFFICE LOCATION

DATE OF AUDIT
SIGNATURE OF AUDITOR

Ves ___ No __ N/A __ 1. Are project notebooks being maintained in
accordance with E & E policies?

Consents:

Yes _ No _ N/A _ 2. Are project activities logbooks being kept up
to date?
Comments:

Yes No N/A Is each entry in the project activities logbook
identified by date and author, if made by
persons not originally assigned to the book?
Comments:

Yes _ No ___ N/A _ 4. Are entries legible, factual, and made in ink?
Comments:
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Yes _ No _ N/A _ 5. Are modifications to the project workplan noted
in the project activities logbook or elsewhere?
Coanents: ' ____

Yes __ Ho __ N/A _ 6. is an inventory of serialized field documents
(Sample I.D. Tags, Chain-of-Custody Records,
etc.) in the document control inventory logbook?

ints:

Yes No _ N/A _ 7. Does the Field Notebook contain adequate informa-
tion about each sample including the Sample I.D.
Tag number, date, location, and information
necessary to reconstruct the sample?
Comments:

Yes No N/A 8. Are entries to the Field Notebook made in ink?
Comments:

Yes No N/A 9. Are corrections properly executed with one line
through the error in all project logbooks and
Field Notebooks?
Comments:
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V«a __ No ___ N/A ___ 10. Are all project notebooks and logbooks properly
labeled with the project number, site number/
designation, and title?

Comments:
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DOCUMENT AUDIT CHECKLIST

Document Control Officer

OFFICE LOCATION

DATE OF AUDIT

SIGNATURE OF AUDITOR

Y«s ___ No __ N/A __ 1. Is an inventory of serialized field documents
(Sample I.D. Tags, Chain-of-Custody Records,
Receipt-for-Samples Form, etc.) in the
document control inventory logbook?

Comments:

Yes No N/A 2. Are project materials secured during other
than working hours unless they are in use?
Comments:

Yes _ No _ N/A _ 3. Is Enforcement Sensitive material maintained
in a secured area with a check-out log at all
times?
Comments:
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LABORATORY EVALUATION CHECKLIST
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Ecology and Environment, Inc., (E & E)

Laboratory Evaluation Checksheet

Laboratory: __________________________

Address ______________

Date ___

Contract Number:

Contract Title:

Personnel Contacted:

NaiM Title

Laboratory Evaluation Team:

Name Title
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ORGANIZATION AMD PERSONNEL

ITEM Yes/No/NA Comaents

Laboratory or Project Manager (individual
responsible for overall technical effort):

Name:

Plasma Emission
Spectroscopist

Name __________________________
Experience: 1 year •>li1imF1" requirement

Flameless Atomic Absorption Spectroscopist

Name ___________ .
Experience: 1 year minimum requirement

Inorganic Sample Preparation Expert

Name
Experience: 1 year m-tn^mti- requirement

Flame and Cold Vapor AA Spectroscopist

Name: ___________________________
^ Experience: I y-«- m-fit-fnm- r»r[,<i rmmmnf

\

Classical Inorganic Techniques Analyst:

Name:
Experience: 1 year "Inimin requirement

Requirement* for experience as listed are minimal and -ay be
increased for specific projects involving difficult saaples
or unusual ••trices.
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ITEM Ye8/No/NA Comments

GC/MS Operator:

Name: _______________________
Experience: 1 year niniimiia requirement

GC/MS Spectral Interpretation Expert:

Name: __________________________
Experience: 3 years minimum requirement

Purge and Trap Expert:

Name: _________________________
Experience:Iyearminimum requirement

Extraction Concentration Expert:

Name: _________________________
Experience: 1 yeat: mi"im«ja requirement

Gas chromatography and/or
Pesticide Residue Analysis Experc:

Name: _________________________
Experience: 2 years minimum requirement

Do the personnel assigned to this project have
appropriate educational background to success-
fully accomplish the objectives of this project?
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ITD1 Yes/No/NA Comments

Do personnel assigned to this project have the
appropriate level and type of experience to
successfully accomplish the objectives of this
program?

Is the organization adequately staffed to
meet project commitments in a timely manner?

Does the laboratory Quality Assurance super-
visor report to senior management levels?

Was the Project Manager available during the
evaluation?

'Was the Quality Assurance supervisor available
during the evaluation?

Does the laboratory have a Quality Assurance
Officer?
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Sampling

I T E M ; Y e s / N o / N A C o m m e n t s "
• I

Do sampling procedures follow contract

Is a unique identification on each sample?

Is sampling information properly recorded such
as sample type, sampling location, date and time
of collection and name of sample collector?

Are written chain-of-custody procedures
available for review?
Are they in accordance with E & E/EPA guidelines?

Are tamper-proof seals used on samples
that are shipped?

Are Department of Transportation regulations
in effect for samples that are shipped?

Are proper sample containers being used
as specified in E & E sample handling protocol?

Are proper preservation techniques being
used for the analytical ewthods and savple
types concerned? ___ ___

Are provisions made for the collection of QA
split samples?

Are provisions made for field blanks and
duplicate samples at an appropriate percentage (normally 10Z each minis
or 1 each per set, whichever is greater, or aa ap«eifiad tn con trace?

Is waste to be bulked prior Co off-sice
disposal?

Are adequate facilities available to do
compatibility testing?
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GENERAL FACILITIES-Sample Receipt, Storage, and Preparation Areas
When couring ch« facilities, give special attention to: (a) cbe overall

appearance of organization and neatness, (b) the proper maintenance of
facilities and instrumentation, (c) the general adequacy of the facilities to
aceoapllsh the work.

I T E M Y e s / N o / N A C o m m e n t s

Is a sample custodian designated for chain-of-
custody samples? If yes, name of sample
custodian.

Are written Standard Operating Procedures
(SOP's) developed for receipt and storage
of samples? Is a permanent logbook maintained
with all pertinent sample information?

Is the appropriate portion of the SOP available
to the analyst at One sample receipt/storage
area? ,

Are chain-of-custody seals checked for
integrity?

Are the sample shipping containers opened in a
manner to avoid possible laboratory contamination?

Are samples that require preservation stored in
such a way as to maintain their preservation?

Are volatile samples stored separately from
semi-volatile samples?

Are adequate facilities provided for storage of
samples, including cold storage?

Is a systea in effect which assures that the
cold storage temperature is maintained?

Are cer.oerature excursions noted and are
appr"riace actions taken wher. required?
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I T E M Y e s / N o / N A C o n m e n t s

Is the laboratory maintained in a clean and
organized aanner?

Does the laboratory appear to have adequate work-
space (120 sq feet, 6 linear feet of unencumbered
bench space per analyst)?

Are special facilities provided for handling
extreaely toxic materials such as dioxin (e.g.,
glove box, controlled air)?

Are contamination-free vork areas provided for
trace level analytical vork?

Are exhaust hoods provided to allow contamination-
free vork with volatile and hazardous materials?

Is the air flov of the hoods periodically .
checked and recorded?

Are chemical vaste disposal policies/procedures
veil-defined and followed by the laboratory?

Is de-ionized water available for preparation of
standards and blanks (both for Inorganics and Organics)?

Are periodic safety briefings or lectures given?

"Are periodic QA/QC or general meeting* held at regular
'intervals?

Does the laboratory have adequate safety devices
(eye wash stations, spill control stations, showers,
first-aid stations, etc.)

Are proper glassware cleaning procedures
appropriate to analyses followed?
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I T E M Y e s / N o / N A C o m m e n t s

Is the analytical balance located away from draft
and areas subject to rapid temperature change?

Has the balance been calibrated and checked
within one year by a certified technician?

Is the balance routinely checked with appropriate
class S weights before each use and are the
results recorded in a logbook?

Is adequate chemical storage space available and
are chemicals properly segregated according to
class?

Are solvent storage cabinets properly vented as
appropriate for the prevention of possible
laboratory contamination?

Are reagent grade or higher purity chemicals
used to prepare standards?

Are analytical reagents dated upon receipt?

Are reagent inventories maintained on a first-in,

Are analytical reagents checked out before use?

Are fresh analytical standards prepared at a
frequency consistent with procedure requirements?

Are reference materials properly labeled with
concentrations, date of preparation, and the
Identity of the person preparing the sample?
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INSTRUMENTATION

List ch« major laboratory instruments chat will be used. Complete
and instrument evaluation form on «aeh on*. (Mot* •anofactarer, models year
of purchase, detector*t coloans or other accessories shoald be listed.)

Instrument Analysis
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I T E M Y e s / N o / N A C o m m e n t s

Is a logbook maintained to keep crack of the
preparatioa of spiking/calibration standards?

Art the primary standards tractable to NBS .or
EFA standards?

Do the analysts record bench data in a neat and
accurate manner?

Does the supervisor periodically examine and
review the logbooks, notebooks and bench
sheets?

Are standards stored separately from sample
extracts?

Are volatile and semi-volatile solutions
properly segregated?

Is the appropriate portion of the SOP or
procedures manual available to the analyst
at the sample preparation area?

Is the SOP for glassware washing posted at
the cleaning station?
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Instrument Evaluation Form

Instrument:

Instrument Mfg.

Model: _________________ Tear of Acquisition:

Condition: _____________ __________

Calibration Frequency:

Service Maintenance Frequency:

Other Pertinent Information:

ITEM YES HO COMMENT

Are manufacturer's operating manuals readily
available to the operator?

Is there a calibration protocol available to the
operator?

Are calibration results kept in a permanent
record? (permanent log book listing calibrations,
instrument problems, etc, should be kept by each instrument.)

Is a permanent service record maintained?

Has the instrument been modified in any way?

Is the instrument properly vented?

SATISFACTORY?

Comments:
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Analytical Methodology

SPECIFIED IN
ANALYTE REFERENCE CONTRACT_____

YES NO



ITEM Yes/No/NA Comments

Are the required methods used?

Is there any unauthorized deviation from
contract methodology?

Are written analytical procedures provided to
the analyst?

Are reagent grade or higher purity chemicals
used to prepare standards?

Are fresh analytical standards prepared at a
frequency consistent with good QA?

Are reference materials properly labeled with
concentrations, date of preparation, and the
identity of the person preparing the sample?

Is a standards preparation and tracking logbook
maintained?

Do the analysts record bench data in a neat and
accurate manner?

Is the appropriate instrumentation used in
accordance with the required protocol(s)?
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Quality Control

ITEM Yes/No/NA Comments

Docs ch« laboratory maintain a Quality Control
Manual?

Does the manual address the important elements
of a QC program, including the following:

a. Personnel?

b. Facilities and equipment?

c. Operation of instruments?

d. Documentation of procedures?

e. Procurement and inventory practices?

f. Preventive maintenance?

g. Reliability of data?

h. Data validation?

i. Feedback and corrective action?

j. Instrument calibration?

k. Recordkeeping?

1. Internal audits?

Is the Site-Specific Quality Assurance Project Plan (QAPP)
(the technical portions of which should be included with the
contract provisions) available to laboratory personnel?____
Are laboratory personnel familiar with the
QC requirements of the QAPP?
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I T E M Y e a / N o / N A Comments

Are QC responsibilities and reporting relation-
ships clearly defined?

Have standard curves been adequately documented?

Are laboratory standards traceable?

Are oualitv control charts maintained for each
routine analysis?

Do QC records show corrective action when
analytical results fail to meet QC criteria?

Do supervisory personnel review the data and
QC results?
How promptly?_______________

Are data calculations checked by a second •
person?

Are data calculations documented?

Are recoveries of organic surrogates
documented?

Tire limits of detection determined and
reported properly?

Are all data and records retained for the
required amount of time?

Are quality control data (e.g., standard curve,
results of duplication and spikes) accessible
for all analytical results?

Do supervisory personnel understand and agree to the
reporting requirements required by the Contract and
the Site-Specific QAPP?

__ ^ _._ ...____ _ir __ J _ .....__ ' ......_ .._ .-._ ..... __ _ -.._ _

Are outside standard QC samples (such as EPA samples) ran
at least twice a year on each routinely performed method to
verify that the standards used, the method used, and the
instrument used is within acceptable limits?
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Analysis Tim* Frame

ITQt Yes/No/NA Comments

Is the Laboratory familiar with the required
time frame for reporting data?

Are personnel familiar with holding times of
various analysis parameters?

Does laboratory have sufficient personnel and
instrumentation to meet time requirements?

Does laboratory have a written policy of what to do
in case of instrument breakdown (such as backup
inaC nn^nt-af-lrm t gfee.^?

Reporting Procedures

ITEM Yes/No/NA Comments

Is a standard reporting format required?

Will interim sampling and analysis results
be reported to the client for review and
comment?

Is provision made for a project QA report to
summarize all QC data?

Is provision made for the submission of raw
data and chromatograms if required?
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APPENDIX E

COMMUNITY RELATIONS PLAN
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Date: 11/19/85 Coordinator: Keri Luly

COMMUNITY RELATIONS PLAN
for

SAUGET SITES

BACKGROUND

1.1 Site Name:

Sauget Sites (formerly Dead Creek)

1.2 Location:

Sauget & Cahokia industrial area (St. Clair Co.)

1.3 Owner/Operator:

Not specifically identified

1.4 Description of the Site (including type of operation—
landfill; manufacturing, dumping, reclamation; years of
operation; number and location of on-site buildings; and sur-
face waters on or near the site):

Numerous old dump sites scattered about the Sauget area,
including Dead Creek. Sites connected by groundwater
(American Bottoms)

CONTAMINATION

2.1 Type(s) of waste:

White phosphorus, PCBs, dioxin, heavy metals and organics

Concentrations varied, will be quantified in RI. Contami-
nants likely to be found in soils, groundwater, buried
drums and some surface water.

2.2 Surface Water Contamination?

Very likely in the creek bed (Dead Creek) and possible in
Cahokia Chute.

2.3 Groundwater Contamination:

Very probable for entire area.

2.4 Are private drinking water wells in the vicinity?

They are no longer used for drinking water. Well water
•n<v> te. ii&yi. tn wA.tar lawns.
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2.5 Air emissions? If yes, do they pose a health threat or
nuisance?

Possible emissions. During the sampling and/or removal
process, drilling wells or moving materials on-site could
possibly allow the release of pollutants into the air.

3. KEY ISSUES

3.1 Concerns and issues identified by local officials and citi-
zens:

3.1.1 Primary concern is that not enough action has been
taken, things are moving too slowly.

3.1.2 Concern about kids playing in creek bed was alleviated
by fencing.

3.1.3 Well water harmful to gardens, shrubbery and flowers.

3.2 Brief evaluation of the level of citizen concern:

Citizens living near the creek have expressed concern, but
are satisfied that IEPA is finally addressing the problem.
Continuation of flow of information is vital to maintain
trust.

3.3 Health effects (Note long- and short-term effects and corre-
late to concentrations when possible):

It is doubtful that a health study has been done in the
area but possible that IDPH may undertake one.

4. COMMUNITY RELATIONS OBJECTIVES FOR THIS SITE:

4.1 Seek information from the long-time residents regarding the
dumping that has occurred for over 50 years.

4.2 Keep mayors and citizens informed of progress at sites.

5. CONTACT LIST

5.1 Elected Officials:

5.1.1 Mayor: Cahokia — Michael King Sauget — Paul Sauget
618/337-7182 618/337-5267

5.1.2 County Board Chairperson: Jerry Costello
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5.1.3 County & local health officials:
local — Tonie Townsend

618/337-3898
county — office to be

established

5.1.4 State & federal elected representatives:

Honorable Monroe L. Flinn
Illinois State Representative
20th & State St.
Granite City, Illinois 62040

Honorable Wyvetter H. Younge
Illinois State Representative
2000 State St.
E. St. Louis, Illinois 62205

Honorable Kenneth Hall
Illinois State Senator
327 Missouri St., Room 427
E. St. Louis, Illinois 62201

5.2 News Media:

5.2.1 Radio:

WESL -- 618/271-1490
KMOX -- 314/521-2345

5.2.2 Newspapers (daily & weekly):

Cahokia Journal -- 618/332-6000
Globe Democrat -- Jim Orso — 314/342-1212
Post Dispatch -- Marjorie Mandel — 314/622-7000
Cahokia-Dupo Herald — Mike Leathers — 337/7300
Belleville News-Democrat -- Pat Cox — 800/642-3878,

x 460

5.2.3 Television:

St. Louis Stations:

KMOX (4) — 314/621-2345
KTVI (2) — 314/647-2222
KSDK (5) - 314/421-5055
KPLR (11) - 314/367-7216

5.3 Adjacent Property Owners:

Kathy & Steve Seek—Judith Lane, Cahokia 62206 —
613/337-1436

Walter Alien-101 Walnut, Cahokia — 618/332-6533
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Andrew Hankins—3108 Mississippi, Sauget 62201 -7
618/337-5026

Nancy Batson—102 Walnut, Cahokia « 618/337-4089
Janet & Robert Wright--100 Judith Lane, Cahokia —
618/337-1025 (her office 314/621-7755)

Persons and organizations who have expressed an interest or have
identified interest and so should be contacted.

(property owners listed above)
Cahokia Chamber of Commerce — 618/337-3893
Cahokia Board of Education — 618/332-1333
Village Board members — Cahokia 618/337-3492 & 618/337-5267

6. WORKPLAN AND LOG

Community relations techniques and dates:

Community Relations Technique

• Depository
- update these in village halls of

Cahokia and Sauget

• Meeting of IEPA, E & E and local
mayors (informal)
- will discuss RI/FS and schedule

• Fact sheet (background, schedule,
maps, etc.)
- will knock on doors of residents

near the creek to personally
hand out fact sheets
(notification beforehand in
local paper)

- others will be mailed to local
organizations, citizens who have
expressed concerns, other local
officials and (a supply to) the
local village halls.

• Telephone contacts with mayors,
citizens and media

• Site visits (when appropriate)
- due to scattered site locations,

a site tour might not be
practical. An occasional
demonstration of study
methods (placing wells, etc.)
for citizens might be effective

Approximate Date

As new information is
released

December 4, 1985

December 1985

December 1985

December 1985

Winter 85-86

Winter/Spring 85-86
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• Public meeting (informal)
- precede meeting with mailed
fact sheet describing
activities/progress so far to
allow citizens time to
formulate questions and comments
before meeting

- open to media

• Continued telephone contacts, site
visits

• Public meeting (informal)
- update of activities/progress
- precede with fact sheet if

appropriate
- open to media

t Formal public hearing to discuss
alternatives described in FS
- provide written description of

the alternatives for distribution

Spring 86

Spring/Summer/Fall 86

Winter 86-87

Early Summer 87

Summer/Fall 87

- press release

• Comment Period/Response Summary
- public hearing occurs during

the comment period
- response summary follows the

hearing and comment period.
Describes comments, questions
and concerns of public: IEPA
responses and the selected
alternative. Summary is made
available to interested citizens

• Continued telephone contacts

• Fact sheet and press release
- explain chosen alternative and
process of design, construction
and monitoring

• Update citizens as needed during
construction

• Wrap-up meeting
- describe continued monitoring

Amendments to the community relations p^ian wiYi "DB
course of the RI/FS, design and construction to allow for any unex
pected events, schedule changes, industrial involvement, etc.

Summer/Fall/Winter 87

Fall/Winter 87

Winter/Spring 87-88

End of remedy
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APPENDIX F

PERMITTING REQUIREMENTS PLAN

No permitting is expected to be required for the RI phase of the
project. Plans for obtaining any permits that may subsequently be
identified will be developed as needed. Wastes generated during the
RI portion will be the responsibility of IEPA.
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APPENDIX G

SITE MAPS
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